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ADVERTISEMENT, 


As I proceeded in this work, I felt more and more at 
every ftep, the neceflity of giving plates to it. I have 
made them apart, that no one may be obliged to buy | 
both books, when perhaps he needs only one. I 
have quoted them on the margins here, that this book 
may have the help of the plates, and the plates, in 
their turn, the explanations of the book: but every 


reader will perceive with one glance, that they are 


. quite independent of each other; indeed the book. 


is written, as it was at firft conceived, not needing the 
plates, yet not the worfe for having a neat fyftem of 


drawings joined to it, 
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‘Ls thofe, who aré at all acquainted with books on 
anatomy, the appearance of a new one on the fub- 
ject will not be furprifing. To thofe, who are not yet 
acquainted with fuch writings, I have only to fay, that 
I have written this book, becaufe I believed that fucn 
a one was needed, and mutt be ufeful. I have en- 
deavoured fo make it fo plain and fimple, as to be ea- 
fily underftood ; I have avoided the tedious interlard- 
ing of technical terms (which has been too long the 
pride of anatomufts, and the difgrace of their {cience), 
fo that it may read fmoothly, compared with the ftu- 
died harfhnefs, and, I may fay, obfcurity of anatomi- 
eal defcription. If an author may ever be allowed to 
compare his book with others, it muft be in the me- 
chanical part; and I may venture to fay, that this 
book is full and correct in the anatomy, free and ge- 
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neral in the explanations, not redundant, I hope, and 
yet not too brief. 

If, in the courfe of this volume, I ‘fhall appear to 
have given a place and importance to theories far 
higher than they. really deferve, my reader will na- 
turally feel, how ufeful they are in preferving the - 
due balance between what is amufing, and what is © 
ufeful ; between the loofer do@rines of functions, and 
the clofe demonftration of parts. He will be fen- 
fible, how much more eafily thefe things can be read 
in the clofet, than taught in any public courfe; he 
will, I think, be ready to acknowledge, that I intro- 
duce fuch theories only, as fhould connect the whole, 
and may be fairly diftinguifhed as the phyfiology of 
fais ; and he will perceive, that in this, too, I feel a 
deference for the public opinion, and a refpeét for the 
eltablifhed courfe of education, which it is natural to 
teel and to comply with. 

‘hus, perhaps, it is lefs immodeft for an author to 
put down what he thinks he may honettly fay con- 
‘ cerning his own book, than to omit thofe apologies 
which cuftom requires, which give affurance, that he 
has not entered upon his tafk rafhly, nor. performed 
it without fome labour and thought, and which are 
the trueft figns of his refpect for the public, and of 
his care for that {cience, to which he has devoted his 
life. 

With 
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With thefe intentions and hopes, I offer this book 
to the public; and more particularly to thofe in whofe 
education I have a chief concern: not without a de- 
eree of fatisfadiion at having accomplifhed what I 
think cannot fail to be ufeful, and furely not without 
an apprehenfion of not having done (in this wide and 
difficult fubjed) all that may be expeéted or wifhed 
for. , | | 

Every book of this kind fhould form a part of fome 
greater fyftem of education: it fhould not only be en- 
tire in its own plan, but fhould be asa part of fome 
greater whole; without which fupport and connection, 
a book of fcience is infulated and loft. This relation and 
fubferviency of his own particular tafk to fome greater 
whole, is firt in an author’s mind: he ventures to 
look forward to its connection with the general {cience, 
and common courfe of education; or he turns it toa 
correfpondence and harmony with his own notions of 
ftudy ; and if thefe notions are to give the complexion 
and chatacter to any book, it fhould be when it is 
defigned for thofe entering upon their ftudies, as yet 
uncertain where to begin, or how to proceed. 

Hardly any one has been fo fortunate as to purfue 
the ftudy of his own {cience under any regular and 
perfect plan; and there are very few with whom a 
confciouinefs of this does not make a deep and fe- 
rious impreflion at fome future period, accompanied 
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with fevere regret for the lofs of time never to be 
retrieved. In medicine, perhaps, more than in any 
other fcience, we begin our ftudies thoughtlefs and 
undecided, following whatever is delightful, (as much 
is delightful,) neglecting the more fevere and ufe- 
ful parts: But as we advance towards that period 
in which we are to enter upon a moft difficult profel- 
fion, and to. take our place and ftation in life, and 
when we think of the hefitation, anxiety, and appre- 
henfion with which we muft move through the firft 
years of practice, we begin to look back with regret 
on every moment that is paft, with a confcioufneds of 
fome idle hours ; and (what is more afilicting full), with 
an unavailing fenfe of much. ill-directed, unprofitable 
labour :—for there is no ftudy which a young man en- 
ters upon with a more eager curiofity ; but, not in- 
{tracted in what is really uleful, nor ferioufly imprefled 
with the importance of his future profeflion, he thinks 
of his fudies rather as the amufement, than as the 
bufinels, of lite; flumbers through his more laborious 
and uieful tafks, and foon falls off to the vain purfuit 
of theories and doctrines. | 

If I were not perfuaded of the important confe- 
quences, of the infinite gain or lofs, which muft fol- 
low the firft fleps in every profeffion, I fhould not 
feel, but, above all, I fhould not venture to Hiker, 
an anxicty, which may be thought affected by thofe 
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who cannot know how fincere it muit be; for, im 
our profefiion, this 1s the courfe of things, that a young 
man, who, by his limited fortune, or the will of his 
friends, by abfence from his native country, or by, | 
the deftination of his future life, is reftricted to a few 
years of irregular, capricious, ill-direCted ftudy, throws. 
himfelf at once into the practice of a profeflion, in, 
which, according to his ignorance or {fkill, he mutt 
do much good or much harm. - Here there is no time 
for his excurfions into that region of airy and fleeting 
vifions, and for his returning again to fedate and ufe- 
ful labour: There is no time for his difcovering, by 
the natural force of his own reafon, how vain all 
{peculations are:—In but a few years, at moft, his 
_ education is determined ; the limited term is com- 
pleted, ere he have learnt that moft ufeful of all lef- 
fons, the true plan of ftudy; his opportunities come 
to be valued (like every other happinefs), only when | 
they are loft and gone. 

Of all the leffons which a young man entering up- 
on our profeffion needs to learn, this is, perhaps, the 
firft,—that he fhould refit the faftinations of doétrines 
and hypothefes, till he have won the privilege of fuch 
ftudies by honeft labour, and a faithful purfuit of real 
and ufeful knowledge. Of this knowledge, anato-— 
my furely forms the greater fhare-—Anatomy, even 
while it is negleéted, is univerfally acknowledged to 

be 
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be the very bafis of all medical “Ikill._It is by ana- - 
tomy that the phyfician gueffes at the feat, or caufes, 
or confequences, of any internal difeafe :—Without 
anatomy, the furgeon could not mové one ftep in his 
great operations; and thofe theories could not even 
be conceived, which fo often ufurp the place of that 
very {cierice, from which they fhould flow as proba- 
bilities and conjectures only, drawn from its ftore of 
facts. 

A con{cioufnefs of the high value of anatomical 
knowledge never entirely leaves the mind of the ftu- 
~ dent. He begins with a ftrong conviction that this isthe 
great ftudy, and with an ardent defire to matter all its 
difficulties : if he relaxes in the purfuit, it is from the 
difficulties of the tafk, and the feduction of theories 
too little dependent on anatomy, and too eafily ac- 
ceflible without its help. His defire for real know- 
ledge revives, only when the epportunity is loft; when 
he is to leave the [chools of medicine ; when he 
is to give an account of his fludies, with an anxious 
and opprefied sind, co1fcious of his ignorance in that 
branch which is to be received as the chief teft of his 
profeffional fkill; or when, perhaps, he feels amore 
ferious and manly impreflion, the difficulty and im- 
portance of that art which he is called to pradtife. 

Yet, in {pite of feeling and reafun, the ftudent en- 
courages in him(ielf a tafte for {peculations and theories, 
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the idle amufements of the day, which, even in his 
own fhort courfe of ftudy, he may obferve finking’ in 
quick fucceffion into neglect and oblivion, never to re- 
vive; he afpires to the character of a phyfiologift, to 
which want of experience, and a youthful fancy, have 
afligned a rank and importance which it does not hold 
_ inthe eftimationof thofe who fhould beft know its weak- 
nefs or ftrength. The raweft ftudent, proud of his phy- 
ficlogical knowledge, boafts. of a fcience and a name 
which is modeftly difclaimed by the firft anatomift, and 
the trueft phyfiologift of this or any age: Dr. Hunter 
{peaks thus of his phyfiology, and of his anatomical de- 
monftration : “ Phyfiology, as far as it is known, or has 
* been explained by Haller, and the beft of the mo- 
“ derns, may be eafily acquired by a ftudent without 
“a matter, provided the ftudent is acquainted with 
“ philofophy and chemiftry, and is an expert and’rea- 
“dy anatomift; for with thefe qualifications he can 
« read any phyfiological book, and underftand it as faft 
“as he reads. 

“In this age, when fo much has been printed upon 
“ the fubjedt, there is almoft as little inducement to 
“attend lectures upon phyfiology, as there would be 
“ for gentlemen to attend ledtures upon governinent, 
“or upon the hiftory of England. Lectures upon 
“ fubjects which are perfectly intelligible in print, can- 
“not be of much ufe, except when given by fome man 
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te OF great abilities, who has laboured the fubject, and - 
“ who has made confiderable improvements either in 
“ matter or in arrangement. . 

“In our brarich, thofe teachers who take but little. 
“ pains to demonftrate the parts of the body with pre- 
“ cifion and clearnefs, but ftudy to captivate young 
“minds with ingenious {peculation, will not leave a 
“ reputation that will outlive them half a century. 

“1 always have ftudied; and fhall continue my ens 
“ deavours, to employ the time that is given up to ana- 
“ tomical ftudies as ufefully to the ftudents as I can 
“ poflibly make it—and therefore fhall never aim at 
“ fhowing what I know, but labour to fhow and de- 
“ fcribe, as clearly as poflible, what they ought to 
“know: This plan rejects all declamation, all parade, 
“ all wrangling, all fubtility : to make a fhow, and to 
“ appear learned and ingenious in natural knowledge, 
“may flatter vanity; to know faéts, to feparate them 
* from fuppofitions, to range and connedct them, to 
« make them plain to ordinary capacities, and above 
“all, to point out the ufeful applications, is, in my 
*‘ opinion, much more laudable, and fhall be the ob- 


* yect of my ambition *.” 


* IntroduCtory Le&ure publithed by Dr; Hunter. 
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74.  6.from foot, f. Speres -.Spheres 

go. 18. f. Convering r. Covering. 

gz. 2 f. fily r. eafily. 

93- 16. f. lend r. fends, 

— 122. f. comes r, come. 
103. 2. from foot dele Veolar. 
109. 26. f. Vertebrx r. Vertebra. 
z1z. «8. f. Ditto rv. Ditto. 

118. 12. f. Ditto r. Ditto. 
y20, 2 & 17. f. Ditto r. Ditto. 
136. 18. f. “ is fide” r. “ its fide.” 
139- 13. f. for r. from, 
“351. 8. f--lme-r.. linea. 
-153. 2. f Laxated r. Luxated. 
-“P5k. otf tO#. 3t, 
155. 4. f- flat r. flute. 
—— 29. dele which. 
60. 3. f Lubriating r. Lubricat- 
ing. 
163. 9.12.14. f. Cuneiform r. Cu- 

neiforme. . 
u77.-9. f: Tubercles r. Tubercle. 
478 9. dele; 

185. 28. f. Pifiform r. Pififorme. 


Page. Line. 

197. 9. f. Incivus r, Incifivus. 

198. 25. f Phenoid r, Sphenoid. 

229. 3. f. Overleap r. Overlap. 

275. 14. f. Intermodii r. Internodii. 

277. ult. dele of, 

278 3+: from foot, for Apponens 
read Opponens. 

288. 14. f Intercortal r. Intercoftal. 

zor. 10. f Lumbarum +r. Lumbo- 
rum, 

316. ult. f. Cadatis r. Caudatis. 

324. 6./. where r. when, 

339. 20./. Afparar. Afpera. 

368. 10. f inr. is. 

376. 8. f. Verfalii r, Vefalii. 

379. x1. f. Os Calci r. Os Calcis. 

424. 8. f. Tinge r. hinge. 

— 4. from foot, f£ Laxation read 
Luxation. 

A279. 1. f. Sternumr r. Steraum. 

431. 3. of the note, for Burfe read 
Burfa. 

443. 4. f. every r. any. 

444. 6. from foot, 7 Ligamentum 
r. Ligament. 

45x. 14. f. Cruicial r. Crucial. 

453. 15. f Superior 7. Superius. 
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BONES, MUSCLES; AND JOINTS. 


BOOK I. 
OF THE BONES. 


a 


CHAPS I 
OF THE FORMATION AND GROWTH OF BONES. 


Gi is not eafy to explain, in their natural order, the 
various parts of which the human body i Is compofed ; 
for they have that mutual dependence upon each other, 
that continual circle of action and readtion in their va- 
rious fun@tions, and that intricacy of connection, and 
clofe dependence, in refpect of the individual parts, 
that, as in a circle there is no point of preference from 
which we fhould begin to trace its courfe, there is in 
the human body no funtion fo infulated from the o- 
ther functions, no part fo independent of other parts, 
as to determine our choice. We cannot begin with- 
out hefitation, nor hope to proceed in any perfect 
courfe ; yet, from whatever point we begin, we may 
A ; {o’ 
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fo return to that point, as to reprefent truly this coms 
fent of fundtions, and conneion of parts, by which it 
‘is compofed into one perfe whole. 

The bones are framed as a bafis for the whole fyf- 

tem, fitted to fupport, defend, and contain the more 
delicaté*and noble organs. They are the moft per- 
manent, unchangeable parts of all the body. We 
fee them expofed to the feafons, without fuffering the 
fmalleft change; remaining for ages the memorials of 
the dead; the evidence of a former race of men ex- 
ceeding ours in ftrength and ftature; the only remains 
ot créatures which no longer exift ; the proofs of fuch 
changes on our globe, as we cannot trace but by thefe 
uncertain marks. Thus we are apt to conceive, that 
even in the living body, bones are hardly organized, 
{carcely partaking of life, not liable, like the foft parts, 
to difeafe and death. But minute anatomy, the mott 
pleafing part of our fcience, unfolds and explains to us 
the internal ftructure of the bones; fhows their myri- 
ads of veffels, and proves them to be as full of blood 
as the moft fucculent and flefhy parts; having, like 
them, their periods of growth and decay ; as liable to 
accidents, and as fubject to internal difeate. 

The phenomena of fractured bones firft fuggefed 
fome indiftinét notions of the way in’ which bone 
might be formed. It was obferved, that in very aged 
men, a hard cruft was often formed upon the furface 
of the bones ; that the fluid exuding into the joints of 
gouty people, fometimes coagulated into a chalky 
mafs. Le Dran had feen in a cafe of {pina ventofa, 
or fcrophulous bone, an exudation which flowed out 
like wax, and hardened into perfect bone. Daventer 

had 


AND GROWTH OF BONES. 3 


had feen the juice exuding from a fplit in a bone, co- 
agulate into a bony cruft; and they thought it par- 
ticularly well afcertained, cheat callus was but a coagu- 
lable juice, which might be feen exuding dire@tly from 
the broken ends, and which gre«lually coagulated into 
hard bone. _ The beft phyficlogifts did not {cruple to 
believe, that bones, and the callus of broken. bones, 
were formed of a bony juice, which was depofited by 
the veflels of the part, and which, palling through all 
the fucceflive conditions of a thin uncoagulated juice, 
of a tran{parent cartilage, andof foft and flexible bone, 
became at lait, by a flow coagulation, a firm, hard, and 
perfect bone, depending but little upon veffels or mem- 
branes, either for its generation or growth, or for non- 
rifhment in its perfect ftate...But this coagulation 1s 
a property of dead matter, which has no place in the 
living fyftem ;. or if blood or mucus do coagulate with- 
in the. body, itis only after,they are feparated from 
the fyftem.. Coagulation is a.fort of accident.in the 
living body, and itisnot to be believed that the acci- 
dental concourfe of parts fhouldform the perfect fyftem 
oi a living bone; nor that coagulation, an irregular 
uncertain procels, fhould keep pace with the growth 
of the living parts; that a bone which is completely 
organized, and a regular part of the living fyftem, 
fhould, in all its progrefs towards this perfect ftate, be 
mere inanimate, inorganized matter: Yet this opinion 
once prevailed; and if other theories were at that 
time propofed, they did not vary in any very eflential 
point from this firft notion. De Heide, a furgeon of 
Amfterdam, believed that. bone or. callus were not 
formed from a coagulable juice, but from the blood it- 

A jj felf, 
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felf. He broke the bones of animals, and, examining 
them at various points of time, he never failed (like 
other {peculators ) to find pak what he defired to 
find. In “ every experiment,” he found a great effu- 
fion of blood among ‘the mufcles, and round the bro- 
ken bone; and he as eafils y traced this blood through 
all the flages of its progrefs. In the firft day red and 
fluid ; by and by coagulated ; then gradually becom- 
ing kites then cartilaginous, and at laft (by the ex- 
halation of its thinner parts), hardening into perfect 
bone. 

It is very fingular, that thofe who abjure theory, and 
appeal to experiments, who profefs only to deliver 
facts, are leaft of all to be- trufted ; for it is theory 
which brings them to try experiments, and then the 
form and order, and even the refult of fuch experi- 
ments, muft bend to meet the theories which they were 
defigned to prove: It is by this deception that the au- 
thors of two rival dorines arrive at oppofite conclu- 
fions, by facts diredtly -oppofed to each other. Du 
Hammel believed, that as the bark formed the wood 
of a tree, adding, by a fort of fecretion, fucceffive lay- 
ers to its growth, the periofteum formed the bone at 
the firft, renewed it when fpoiled, or cut away, and, 
when broken, aflumed the nature of bone, and. repair- 

ed the breach. He broke the bones of pigeons, and, 
alloy wing them to heal, he found the periofteum to be 
the chief organ for reproducing bone. He found that 
the callus had no adhefion to the broken bone, was ea- 
fily feparated from the broken ends which remained — 
rough and bare ; and, in purfuing thefe diffeCtions, he 
found the ss atiGietite fairly glued. to the external fur- 
face 
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face of the new bone; or he found rather the callus 
or regenerated bone to be but a mere thickening of 
the periofteum, its layers being feparated, and its fub- 
-ftance fwelled. On the firft days. he found the peri- 
ofteum thickened, inflamed, and eafily divided into 
many lamelle, or plates; but while the periofteum 
was fuffering thefe changes, the bone was in no degree 
changed. On the following days, he found the tu- 
mor of the periofteum increafed at the place of the 
fracture, and extending further along the bone ; its in- 
ternal furface already cartilaginous, and always tinged 
with a little blood, which came to it through the vef- 
-fels of the marrow. He found the tumor of the peri- 
ofteum fpongy, and divifible into regular layers, while 
{till the ends of the bone were unchanged, or only a 
little roughened by the firft layer of the periofteum be- 
ing already converted into earth, and depofited upon 
the furface of the bone: and in the next itage of its 
progrefs, he found the periofteum firmly attached to 
the furface of the callous mafs. By wounding, not 
breaking the bones, he had a more flattering appear- 
ance {fill ofa proof; for having pierced them with holes, 
he found the holes filled up with a fort of tompion, 
_ proceeding from the periofteum, which was thickened 
all round them. In‘an early ftage, this plug could, by 
drawing the periofteum, be pulled out from its hole: 
In a more advanced ftage, it was infeparably united to 
the bone, fo as to fupply the lofs. 

Haller, doubting whether the periofteum, a thin and 
delicate membrane, could form fo large a mafs of bone 
or callus, repeated the proofs, and he again found 
quite the reverfe of all this: That the callus, or the o- 

: riginal 
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riginal bone, were in no degree dependent on the peri- 
ofteum, but were generated from the internal veffels 
of the bone itfelf: That the periofteum did indeed ap- 
pear as early as the cartilage which is to produce the 
bone, feeming to bound the cartilage, and give it form; 
but that the periofteum was at firft but a loofe tiffue of 
cellular fubftance, without the appearance of veflels, 
or any mark of blood, adhering chiefly to the heads or 
proceffes, while it hardly touched the body of the bone. 
He alfo found that the bone grew, became vafcular, 
had a free circulation of red blood, and that then only 
the veflels of the periofteum began to carry red blood, 
or to adhere to the bone. We know that the bones 
begin to form in {mall nuclei, in the very centre of their 
cartilage, or in the very centre of the yet fluid cal- 
lus, far from the furface, where they might be ailiited 
by the periofteum ; and that offification begins firft in 
the middle of the long bones, where the periofteum 
does not adhere, and is formed much later in the heads 
and proceiies, whole eonnedion with the periofteum is 
very clofe. 

Thus has the formation of bone been falfely attri- 
buted to a gelatinous effufion, gradually hardened; or 
to that blood which muft be poured out from the rup- 
tured veffels round a fractured bone; or to the indura- 
tion and change of the periofteum, depofiting lay- 
er after layer, till it completed the form of the bone. 

But when, neglecting theory, we fet ourfelves to ex- 
amine, with an unbiaffed judgment, the procefs of na- 
ture in forming the bones, as in the chick, or in reftor- 
ing them, as in broken limbs, a fucceflion of pheno- 
mena a prejent themfelves, the moft orderly, beautiful, 


and 
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and fimple, of any that are recorded in the philofophy 
of the animal body: for if bones were but condenfed 
gluten, coagulated blood, or a mere depofition from 
the periofteum, they were then inorganized, and out 
of the fyftem, not fubject to change, nor open to dif- 
eafe; liable, indeed, to be broken, but without any 
means of being healed again; while they are, in truth, 
as fully organized, as permeable to the blood, as eafily 
hurt, and as eafily healed, as fenfible to pain, and as 
regularly changed as the fofter parts are. We are not 
to refer the generation and growth of bone to any one 
part. It is not formed by that gelly in which the 
bone is layed, nor by the blood which is circulating in 
it, nor by the periofteum which covers it, nor by the 
medullary membrane with which it is lined ; but the | 
whole fyftem of the bone, of which thefe are parts on- 
ly, is defigned and planned, is laid out in the very ele- 
ments of the body, and goes on to ripenefs, by the con- 
curring action of all its parts. ‘The arteries, by a de- 
termined action, depofite the bone; which is formed 
commonly ina bed of cartilage, as the bones of the 
leg or arm are; fometimes betwixt two layers of mem- 
brane, like the bones of the fkull, where true cartilage 
is never feen. Often the fecretion of the bony mat- 
ter is performed in a diftinct bag, and there it grows 
into form, as in the teeth ; for each tooth is formed in 
its little bag, which, by injection, can be filled and 
covered with vefiels. Any artery of the body may 
affume this ation, and depofite bone, which is formed 
_ alfo where it fhould not be, in the tendons and in the 
joints, in the great arteries, and in their valves, in the 

flefh 
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flefh of the fheart itfelf, or even in the foft and pulpy 
fubftance of the brain. . 

All the bones of the body; both in the human fee- 
tus, and in other animals, are merely cartilage before 
the time of birth. The whole fcetus is gelatinous; the 
‘ bones are a pure, almoft tranfparent and tremulous gel- 
ly ; they are flexible, fo that a long bone can be bend- 
ed into a complete ring; and no opacity, nor {pot of 
offification i is feen. 

This cartilage never is hardened into bone; : but, 
from the firft, it is in itfelf an organized mafs. It has 
its veflels, which are at firft tranfparent, but which 
foon dilate ; and whenever the red colour of the blood, 
begins to appear in them, offification very quickly fol- 
lows, the arteries being fo far enlarged as to carry the 
coarfer parts of the blood. The firft marks of oflifi- 
cation is an artery, which is feen running into the cen- 
tre of the gelly, in which the bone is to be formed. 
Other arteries foon appear, overtake the firft, mix with 
it, and form a net-work of veffels; then a centre of . 
offification begins, ftretching its rays according to the 
length of the bone, and then the cartilage begins to 
grow opaque, yellow, brittle; it will no longer bend, 
and the fmall nucleus of offification is felt in the cen- 
treof the bone, and, when touched with a fharp point, 
is eafily known by its gritty feel. Other points of of- 
fification are fucceflively formed ; always the offifica- 
tion is foretold by the {preading of the artery, and by 
the arrival of red blood. Every point of offification 
has its little arteries, and each offifying nucleus has fo 
little dependence on the cartilage in which it is form- 
ed, that it is held to it by thefe arteries only ; and 

6 when’ 
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when the offifying cartilage is cut into thin flices, and — 
fteeped in water till its arteries rot, the nucleus of ol- 
fification drops fpontaneoufly from the cartilage, leav- 
ing the cartilage like a ring, with a {mooth and regular 
hole where the bone lay, 

The colour of each part of a bone is proportioned 
exactly to the degree in which its oflification is advan- 
ced. When offification begins in the centre of the 
bone, rednefs alfo appears, indicating the prefence of - 
thofe veflels by which the bony’ matter is to be poured 
out. When the bony matter begins to accumulate, - 
the red colour of thofe arteries is ob{cured, the centre of 
the bone becomes yellow or white, and the colour re- 
moves towards the ends of the bone, Inthe centre; 
- the firft colouring of the bone is a cloudy, diffufed and 
general red, becaufe the veffels are profufe. Beyond 
that, at the edges of the firft circle, the veflels are more 
-{cattered and fparfe, diftin@t“trunks are eafily feen, 
forming a circle of radiated arteries, which point to- 
wards the heads of the bone. Beyond that, again, the. 
* cartilage is tranfparent and pure, as yet untouched 
with blood; the arteries have not reached it, and its of- 
fification is not begun. Thus, a long bene, while form- 
ing, feems to be divided into feven various colour- 
ed zones. The central point of moft perfec offifica- 
tion is yellow and opaque. On either fide of that, 
there is a zone of red. On either fide of that, again, 
_the veffels being more {parfe, ferm a vafcular zone, 
and the zone at either end is tranfparent or white *, 
OB ; The 


* Tt is curious to obferve how completely vafcular the bone of 
_achicken is before the offification have fairly begun; how the of 
- fification, 
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The offification follows the veffels, and burys and hides 
thofe veflels by which it is formed: The yellow and 
opaque part expands and fpreads along the bone: The 
veffels advance towards the hcads of the bones: The 
whole body of the bone becomes opaque, and there 
is left only a {mall vafcular circle at either end; the 
heads are feparated from the body of the bone by a 
thin cartilage, and the veflels of the centre, extending 
ftill towards the extremities of the bone, perforate that 
cartilage, pafs into the head of the hone, and then its 
offification alfo begins, and a {mall nucleus of offifica- 
tion is formed in its centre. Thus the heads and the 
body are, at the firft, diflinct bones formed apart, joined 
by a cartilage, and not united till the age of fifteen or 
twenty years. 

The veffels are feen entering in one large trunk 
(the nutritious artery) into the middle of the bone: 
From that centre they extend in a radiated form to- 
wardseither end, and the fibresof the bone are radiated 

in 
fification being bégun, overtakes thearteries, and hides them, chan- 
ging the tranfparent and vafcular part of the bone into an opaque 
white; how, by peeling eff the periofteum, bloody dots are feen, 
which thows a living connection and commerce of vefiels betwixt 
the periofteum and the bone ; ; how, by tearing up the outer layers 
of the tender bone, the vafcularity of the inner layers is again ex- 
pofed ; and the mott beautiful proof of all is that of our common 
preparations, where, by filling with injection the arteries of an adult 
bone, by its nutritious veflels, and then corroding the bone with 
mineral acids, we diflolve the earth, leaving nothing but the tranf- 
parent gelly, which reftores it to its original cartilaginous ftate ; 
and then the veflels appear in fuch profufion, that the bone may be 
compared in vafcularity with the foft parts, and it is feen that its 
arteries were not annihilated, but its high vafcularity only conceal 
ed by the depofition of the bony parts. 
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in the fame direétion ; there are furrows betwixt the 
_Tays, and the arteries run along in the furrows of the 
bone, as if the arteries were forming thefe ridges, fe- 
creting and pouring out the bony matter, each artery 
piling it up on either fide to form its ridge. The bo- 
dy of the bone is fupplied by its own veflels; the 
heads of the bone are fupplied by the extremities of 
the fame trunks which perforate the dividing cartilage 
_ Ike a fieve; the perioftéum adhering more firmly to the 
heads of the bone, it brings afliltant arteries from with- 
out, which meet the internal trunks, and aitlift the offi- 
fication ; which, with every help, is not accomplifhed 
in Many years. 

It is by the action of the veflels that all the parts of 
the human body are formed, fluids and folids, each for 
its re{pective ule: the blood is formea by the action 
of the veflels, and all the fluids are in their turn formed 
from the bleowd. We fee in the chick, where there is 
no éxternal fource from which its red. blood can be 
derived, that red blood is formed within its own fyf- 
tem. Every animal fyitem, as it grows, aflimulates 
its food, and converts it to the animal nature, and fo 
increafes the quantity of its red blood: And as the red 
blood is thus prepared by the actions of the greater 
fyitem, the actions of particular veilels prepare various 
parts: fome to be added to the mais of folids, for the 
natural growth ; others to fupply the continual wafte ; 
others to be difcharged from the body as effete, and 
hurtful, or to allow new matter to be received ; others 
again to perform certain offices within the body, as fe- 
men, faliva, bile, or urine. Thus the body is furnih- 
ed with various apparatus for performing various offi- 

| By Ces, 
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ces, and for repairing the wafte. Thefe are the fecre- 
tions, and the formation of bone is one of thefe. The 
plan of the whole body ites in the embryo, in perfect 
order, with all its forms and parts. Cartilage is laid 
in the place of bone, and preferves its form for the fu- 
ture bone, with all its apparatus of furrounding mem- 
branes, its heads, its procefles, and its connection with 
the foft parts. The colourlefs arteries of this pellucid, 
but organized mats of cartilage keep it in growth, ex- 
tend, and yet preferve its form, and gradually enlar- 
ging in their own diameter, at laft receive the en- 
tire blood. Then the depofition of earthy matter be- 
gins. The bone is depofited in fpecks, which fpread 
and: meet, and form themfelves into- perfect bone. 
While the bone 1s laid by arteries, the cartilage 1s con- 
veyed away by the abforbing veflels; and while they 
convey away the fuperfluous cartilage, they model the 
bone into its due form, fhape out Its cavities, cancelli, 
and holes, remove the thinner parts of the cartilage, 
and harden it into due confiftence: } 
If fuch organization of arteries to depofite bone, and 
abforbents to take up the cartilage and make room for 
the offeous matter, be neceflary in the formation and 
growth, it is no lefs neceflary for the life and health of 
the full formed bone.. Its health depends on the regular 
depofition and reabforption, moulding and forming the 
parts; and by various degrees of action, bone is liable to 
inflame, to ulcerate, to rot and fpoil, to become brittle 
by too muchfecreted earth, or to become foft bya gree- 
dy difeafed abforption of its earthy parts. The earth, 
which conftitutes the hardnefs, and all the ufeful pro- 
perties of bone, is dead, inorganized, and lies in the 
interitices 
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mterftices of the bone, where it is made up with mu- 
cus, to give it confiftence ‘and ftrength; furnifhed with 
abforbents to keep it in health, and carry off its watt- 
ed parts; and pervaded by veflels to fupply it with 
new matter. The cartilage is itfelf a fecretion, to 
which the full fecretion of bone fucceeds, as the arte- 
ries grow ftronger in their fecreting office: for ina 
broken limb there 1s firft a thin effufion, then a tremu- 
lous gelly, then radiated veffels, then offifying {pots, 
and thefe<running together form perfect bone. If 
the broken limb be too much moved during the 
cure, then are the fecreting arteries interrupted in 
their office, perfect bone is never formed, it remains 
a cartilage, and an unnatural joint is produced ; but 
we cut the furface of thefe cartilages, and then the 
veflels are opened again, the procefs is renewed, and 
the bones unite; or even by rubbing, by ftimulat- 
ing, by merely cutting the furrounding parts, the 
veffels are made active, and their fecretion is renewed. 
During all the procefs of offification, the abforbents’ 
proportion their action to the ftimulus which is applied 
to them ; they carry away the ferous fluid, when gelly 
is to take its place ; they remove the gelly, as the bone 
is laid; they continue removing the bony particles alfo, 
“which (as in a circle) the arteries continually renew. 
Nothing can be more curious than this continual 
renovation and change of parts, even in the hard- 
eft bones. “We are accuftomed to fay of the whole 


body, that it is daily changed ; that the older particles _ 


are removed, and new ones fupply their place ; that 
the body is not now the fame individual body that it 
was ; ‘but it could not be eafily believed that we {peak 


only 


j 
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only by guefs concerning the fofter parts, what wé 
know for certain of the bones. It was difcovered by 
chance, that animals fed upon the refufe of the dyer’s 
vats, received fo much of the colouring matter into the 
fyftem, that the bones were tinged by the madder to a 
deep red, while the fofter parts were unchanged; no tint 
remaining in the ligaments nor cartilages, membranes, 
veflels, nor nerves, not even in the delicate veflels of 
the eye: It was eafy to diftinguith by the microfcope, 
that fuch colour was mixed with the bony matter, re- 
fided in the interftices only, but did not remain in the 
veflels of the bone, which, like thofe of allthe body, had 
no tinge of red; while our injeCtions again fill the vef- 
fels of the bone, make all their branches red, but do 
not affect the colours of the bony part. When mad- 
der is given to animals, withheld for fome time, and 
then given again, the colour appears in their bones, is 
removed, and appears again with fuch a fudden change 
as proves a rapidity of depofition and abforption, ex- 
ceeding all liklihood or belief. Ail the bones are tin- 
ged in twenty-four hours; in two or three days their 
colour is very deep ; and if the madder be left off but 
for a few days, the red colour is entirely removed. 
This tinging of the bones with madder, was the 
great inftrument in the hands of Du Hamel, for 
proving by demonftration, that it was by layers from 
the periofteum that the bone was formed; and how 
very far the mind is vitiated by this vanity of eftablifh- 
ing a doctrine on facts, is too eafily feen here. Du Ha- 
mel, believing that the periofteum depofited fucceflive 
layers, which were added to the bone, it was his 
bufinefs to prove that the fucceflive layers would be 


depofited 
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depofited alternately red, white, and red again, by giv- 


ing a young animal madder, withholding it for a lit. 


tle while, and then beginning again to give jt. “Now, 
“it is eafy to forefee that this tinging of the lamella 
fhould correfpond with the fucceflive times in which 
the periofteum is able to depofite the layers of its fub- 
ftance, but Du Hamel very thoughtlefsly makes his 
layers correfpond only with the weeks or months in 
which his madder was given or withheld. It is eafy 
to forefee alfo, that if madder be removed from the 
bones in a few days (which he himfelf has often told 
us ), then his firft layer, viz. ef red bone, could not 
have waited for his layer of white to be laid above it, 
nor for a layer of red above that again, fo that he 
fhould have been able to fhow fucceffive layers: And 
if madder can fo penetrate, as to tinge all the bones 
that are already formed, then, though'there might be 
firft a tinged bone, then a white and colourlefs layer, 


whenever he proceeded to give madder for tinging a * 
third layer, it would pervade all the bone, tinge the . 


layer below, and reduce the whole to one tint. Ifa 
‘pone fhould increafe by layers, thick enough to be vi- 
fible, and of a diftinct tint, and fuch layers be contin- 
ually accumulated upon each other every week, what 
kind of a bone fhould this grow to? Yet fuch is the 
fafcinating nature of a theory, that Du Hamel, un- 
_ taindful of any interruptions like thofe, defcribes bold- 
ly his fucceffive layers, carrying us through regular 


details, experiment after experiment, till at laft he © 


brings up his report to the amount of five fucceffive 
layers, viz. two red layers, and three white ones. And 
in one experiment he makes the tinge of the madder 

| Bie: Foe continue 
F ius 
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continue in the bones for fix months, forming fuccef- 
five layers of red and white, although, in an earlier ex- 
periment (which he muft have forgotten in his hurry), 
he tells us, that by looking through the tranfparent 
part of a cock’s wing, he had feen the tinge of the 
madder gradually leave the bones in not many days. 
Thefe experiments are as grofs and palpable as the 
occafion of them, and fhould ftand as a warning to 
us, fhewing how feverely and honeftly we muft quef- 
tion our own judgment, when trying to confirm our 
preconceived theories by experiments and facts. 
ay etyaby thefe experiments with madder, one moft 
important fact is proved to us; that the arteries and 
abforbents, ating in concert, alternately depofite and. 
reablorb the earthy particles, as faft as can be con- 
ceived of the foft parts, or éven of the moft moveable 
and fluctuating humours of the body. The abforp- 
tion of the hardeft bones is proved by daily obferva- 
tion; when a carious bone difappears before the in- © 
tezuments are opened; when a tumour, prefling up- 
on a bone, deftroys it ; when an aneurifm of the tem- 
poral artery deftroys the fkull; when an aneurifm of 
the heart beats open the thorax, deftroying the fter- 
num and ribs; when an aneurifm of the ham deftroys 
the thigh bone, tibia, and joint of the knee; when 
a tumor coming from within the head, forces its way. 
through the bones of the fkull;—in all thefe cafes,” 
-fince the bone cannot be annihilated, what can hap- 
pen, but that it muft be abforbed and conveyed. 
away? If we fhould need any ftronger proofs than 
thefe, we have molities offium, a difeafe by which, in 
a few months, the bony fyftem is entirely broken up, 


and — 
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and conveyed away, by a high action of the abfor- 
bents, with continual and deep-feated pain; a dif- 
charge of the earthy matter by the urine; a gradual 
foftening of the bones, fo that they bend under the 
weight of the body ; the heels are turned up behind 
the head; the fpine is crooked; the pelvis diftorted ; 
the breaft crufhed and bent in: and the functions be- 
ginning to fall low, the patient, after a flow hedtic 
fever, long and much fuffering of pain and mifery, 
expires, with all the bones diftorted in a fhocking 
degree, gelatinous, or nearly fo, robbed of all their 
earthy parts, and fo thoroughly fopionaee as to be cut 
with the knife. 

Thus every bone has, like the foft parts, its arte- 
ries, veins and abforbent veffels ; and every bone has 
its nerves too. We fee them entering into its fub- 
ftance in {mall threads, as on the furfaces of the frcon- 
tal and parietal bones: We fee them entering for 
particular purpofes, by a large and peculiar hole, as 
the nerves which go into the jaws to reach the teeth : 
We find delicate nerves going into each bone along with 
its nutritious veflels; and yet we dare hardly believe 
the demonftration, fince bones feem quite infenfible 
and dead: We have no pain when the periofteum is 
rafped and fcraped from a bone: We have no feeling 
when bones are cut in amputation; or when, in a 
broken limb, we cut off with pincers the protruding 
end of a bone: We feel no pain when a bone is 
trepaned, or when cauttics are applied to it; and it 
has been always known, that the heated irons which 
the old furgeons ufed fo much, made no other im- 
preflion than to excite a particular titillation and heat, 

C | va her 
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yather pleafant than painful, running along the courfe 
of the bone. But there is a deception in all this. A 
bone may be exquifitely fenfible, and yet give no 
pain; a paradox which is very eafily explained. A 
bone may feel acutely, and yet not fend its fenfa- 
tion to the brain. Itis not fit that parts fhould feel 
in this fenfe, which are fo continually expofed to 
fhocks and blows, and all the accidents of life; which 
have to fuffer all the motions which the other parts 
require. In this fenfe, the bones, the cartilages, li- 
gaments, burfee, and all the parts that relate to joints, 
are quite infenfible and dead. A bone does not feel, 
or its feelings are not conveyed to the brain; but, ex- 
cept in the abfence of pain, it fhews every mark of 
life: Scrape a bone, and its veflels bleed; cut or 
bore a bone, and its granulations {fprout up; break a 
bone, and it will heal; or cut a piece of it away, and 
more bone will be readily produced ; hurt it any way, 
and it inflames; burn it, and it dies: take any proof 
of fenfibility, but the mere feeling of pain, and it 
will anfwer to the proof. In fhort, thefe parts have 
a fenfibility which belongs to themfelves, but have no 
feelings in correfpondence with the general fyftem. 

A bone feels ftithuli, and is excited to reaét; in- | 
juries produce inflammation in the bones, as in the 
foft parts; and then {welling. and fpongy loofenefs, 
and a fullnefs of blood, fuppuration, ulcer, and the 
death and difcharge of the difeafed bone enfue. 
When the texture of a bone is thus loofened by in- 
flammation, its feeling is roufed ; and the hidden fen- 
fibility of the bone rifes uplike a new property of its 
nature: and as the eye, the fkin, and all feeling 

parts, 
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parts,. have their fenfibility increafed by difeafe, the 
bones, ligaments, burfze, and all the parts whofe feel- 
ing, during health, is ob{cure and hardly known, are 
roufed to a degree of fenfibility far furpafling the foft 
parts. The wound of a joint is indeed lefs painful at 
firt, but when the inflammation comes, its fenfibility 
is raifed to a dreadful degree: the patient cries out 
with anguifh. No pains are equal to thofe which be- 
Jong to the bones and joints. 

This offification is a procefs of a truly animal na- 
ture: no coagulation will harden cartilage into bone ; 
no change of confiftence will form the blood into it 5 
no condenfation of the periofteum can aflimilate it to 
the nature of a bone. Bone is not the torganic 
-concrete which it was once fuppofed, but is a regu- 
larly organized part, whole form {ubfifts from the firft, 
which is perfeGed by its fecreting arteries, balanced, 
asin every fecretion, by the abforbents of the part ; 
‘it lives, grows and feels, is lable to accidents, and 
fubject to difeafe. It is a procefs which, at firft, ap- 
pears fo rapid, that we fhould expe@ it to be foon 
_ complete ; but it becomes in the end a flow and diff. 
cult procefs. It is rapid at firft; it advances flowly 
after birth; it is not completed till the twenticth 
year; it is forwarded by health and ftrength, retard- 
_ed by weaknels and difeafe. In {crophula it is im- | 
perfect ; arid fo children become rickety, when the 
hones foften and {well at their heads, and bend un- 
der the weight of the body. And why fhould we be 
furprifed, that careleffnefs of food or clothing, bad 
air, or languid health, fhould caufe that dreadful dif- 
eafe, when more or leis heat, during the incubation 

| Oy of 
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of a chick, affects the growth of its bones; when the 


ficknefs of a creature, during our experiments, pro- 


tracts the growth of callus; when, in the accidents of 
pregnancy, of profufe fuppuration, or of languid health, 
the knitting of broken bones is delayed, or prevented 
quite ? 

This procefs, fo difficult and flow, is affifted by eve- 
ry provifion of nature. The progrefs of the whole is 
flow, that fo long as the body increafes in ftature, 
the bones alfo may grow; but it 1s affifted in the in- 
dividual parts, where fome are flow, fome rapid in 
their growth, fome delayed, as the heads of joints, 
that their bones may be allowed to extend, and others 
haftened, as the pelvis, that it may acquire its perfect 
fize early in life. Offification is affifted by the foftnefs 
of the cartilaginous bed in which the bone is form- 
ed; by thofe large and permeable veffels which carry 
ealily the grofier parts of the blood; by a quick and 
powerful abforption, which all along is modelling the 
bone; and, moft of all, by being formed in detached 
points, multiplied and crowded together, wherever 
much bone ts required. 

There is one central ring firft offified in a long se 
as of the leg or arm; the heads or ends of the bone 
are at firft mere cartilage, but they alfo foon.begin to 
oflify ; the body ftretches in a radiated form towards 
either head; the heads offifying each in its centre, al- 
fo ftretch towards the bone ; the heads meet the body, 
‘and join to it; a thin cartilage only is interpofed, 
which grows gradually thinner till the twentieth year, 
and then difappears, the body, heads, and proceffes, 
becoming one bone. In flat bones, asin the fkull, 

offification 
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_ offification goes from one or more central points, and 

‘the radiated fibres meet the radii of other offifying 
‘points, or meet the edges of the next bone. The 

thick round bones which form the wrift and foot, 

have one oflification in their centre, which is bounded 

by cartilage all round. The proceffes are often dif- a. 
tinct offifications joined to the bones, like their heads, procettes of 
and flowly confolidated with them into firm bones *. "5°" 

While the bone is forming, various parts, effential to 
its fyftem, gradually rife into view. At firft, we can- 
not in the long bone perceive any heads, proceffes, 
cavities, or cells; thefe parts are very flowly formed, 
and are perfected only in the adult bone. ; 

At firft, the whole length of a long bone, is repre- 
fented b¥ a tranfparent gelly, where there is no diftinc- 
tion of heads nor procefles; it is all of one mafs. After 
the red blood has begun to tinge this cartilage, the 
offification begins, and one ring is formed in the mid- 
dle of the bone: from this ring, the fibres ftretch to- . 
wards either end, and ftop there; then it begins to 
appear that the heads and body are diftinét parts ; the 
fibres of the growing bone, have extended till the car- 
tilage is annihilated, and only a fmall plate remains, fe- 
parating the knobs of the heads from the long body 
of the bone. Thus, there is no diftincion betwixt the 
heads and the body, while the bone is cartilaginous ; 
they begin to appear, as diftinét parts, at that ftage in 
which the body of the bone is offified, and each of the 
heads is beginning to form; they continue three dif-. 
tinct bones, during all the early part of life, and are 
pees eafily 


* The procefles and heads are named the epiphyfis and apo- 
phyfis of bones, 
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eafily feparated, by foaking the bone in water ; when 
they are feparated, there is feen a rough hollow, on > 

the furface of the epiphyfis, or feparated head, and a 
rough convexity on the end of the body: they are 
finally united into one bone, about the twentieth 

year. 

Hi ca- In the original cartilage, there is no hollow, nor ca- 
Jong bones. yity 3 1t is all one folid mafs. When the oflification firft 
appears, the cavity of the bone alfo begins, and extends 
with the oflification: At firft, the cavity is confined 
chiefly to the middle of the bone, and extends very 
flowly towards the ends. This cavity, in the centre 

of the bone, is at firft fmooth, covered with an inter- 

nal membrane, containing the trunks and branchings 

of the nutritious veffels, which enter by a great hole, 

in the middle of the bone ; and the cavity is traverfed, 
with divifions of its lining membrane, which, like a 

net work of partitions, conduct its branches to. all 
parts of the internal furface of the bone; and its nets, 

or mefhes, are filled with a reddifh and ferous fluid, in 

the young bone, but fecrete and contain a perfect 
marrow in the adult bone. 
Of the can. The whole fubftance of a bone is not only fi- 
brous, as appears outwardly, but is truly lamellated, 
confifting of many diftinct and delicate plates of 
bone, which lie over each other, in regular order, 
and might fuggeft the notion of fucceflive offifica- 
tions of the periofteum forming the bone. Thefe 
lamelle, or plates, are more condenfed and firm, to- 
wards the outer furface, and are more loofe, feparate, 
and {pongy, towards the internal furface of the bone ; 
and it is eafily feen, during the growth of a young 
bone, that the inner and more delicate plates, are fe- 
parating 
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_ parating from the walls of the bone, and receding to- 
wards its cavity: and thefe plates, being again crofled 
by {mall bony partitions, form a net work, or fpongy 
mafs, which fills the whole cavity of the bone. In 
the middle of the bone, the cavity is {mall, the walls 
thick, and having all their bony plates ; the cells of 
net work few, and large; but towards the ends, the 
bone {wells out, the cavity,alfo is large ; but it is not 
like that in the middle, a large tubular cavity ; it is fo 
crofled with lattice-work, with {mall interftices and 
cells, that it feems all one fpongy mafs of bone ; and fo 
many of the inner layers are feparated, to form this 
profufion of cells, that the whole fubftance of the 
bone has degenerated into this lattice-work, leaving 
only a thin outward fhell*. This reticular form is 
what anatomifts call the cancelli, lattice-work, net} 
work, or alveolar part of the bone ; it is all lined with 
one delicate membrane, and inward partitions of the 
fame lining membrane cover each divifion of the lat- 
tice-work, forming each cell into a diftinG cavity. 
In thefe cavities, or cells the marrow is fecreted. The Of the 
fecretion is thin and bloody in children ; itthickens as” 
we advance in years; itis a folid oil, or marrow in 
the adult. The marrow is firmer, and more perfect in 
the middle of the bone, and more thin and ferous to- 
wards the {pongy ends. ‘The whole mafs, when fha- 

ken 


* That it is merely an expanfion" of the layers that forms the 
cancelli, and a mere {welling and fponginefs of the fame quantity 
_ of bony fubftance, that makes the ends fo much thicker than the 
middle, is proved by this, that an inch of the fmaller bony tube, 
cut from the middle, weighs equally with an inch of the eae 
fpongy tube, cut out from the ends. 


Of the la- 
melle, or 
bony plates. 
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ken out of the bone, is like a bunch of grapes, eaclt 
hanging by its ftalk. The globules, when feen with 
the microfcope, are neat, round, and white, feeming 
like fmall pearls, and each ftalk is feen to be a {mall 
artery, which comes along the membrane of the can- 
célli, fpreads its branches beautifully on the furface of 
the bag, and ferves to fecrete the marrow, each {mall 
twig of artery, filling its peculiar cell. To this, an old 
anatomift added, that they had their contractile power, 
like the urinary bladder, for expelling their contents ; 
that they fqueezed their marrow, by channels of com- 
munication, through and among the bony layers ; and 
that their oil exuded into the joint, by nearly the fame 
mechanifm, by which it got into the fubftance of the 
bone. 

While the conftitution of a bone was not at all un- 
derftood, anatomifts noted with particular care, every 
trifling peculiarity, in the forms or connections of its 
parts, and thefe lamelle attracted particular notice. 
That a bone is formed in fucceflive plates, is eafily 
feen, as in whale bone; or, in the horns and bones 
of the larger animals; in chureh-yard bones, which 
have been long buried, or long expofed to the air. 
It is demonftrated by a careful picking, and fepa- 
ration of the fcales, in a young bone, or by burn- 
ing a bone, which melts and confumes its gelly, and 
leaves the bony parts entire. It is feen in the com- 
mon difeafes of bones; for they caft off by fucceflive 
plates, or leaves, whence the procefs is named ex- 
foliation ; and one plate is thoroughly {poiled and catft 
off, while another is entire, and found. Malphighi, 
had firft obferved the lamellated ftructure of bones, 

likening 
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likening them to the leaves of abook. Gaglhardi, who 
like Hippocrates, went among the burial-places of the 
_ city, to obferve the bones there, found in a tomb, 
where the bones had been long expofed, a fkull, the os 
frontis of which he could difleét into many layers, with 
the point ofa pin. He afterwards found various bones, 
from all parts of the body, thus decompofed ; and he 
added to the doctrine of plates, that they were held to- 
gether by minute procefles, which, going from plate 
to plate, performed the offices of nails: Thefe appear- 
ed to his imagination to be of four kinds, ftraight and 
inclined nails, crooked or hook-like, and fome with 
{mall round heads, of the forms of bolts or pins *. 
Another notable difcovery, was the ufe of the holes 
which are very eafily feen through the fubitance of 
bones, and among their plates. They are, indeed, no 
more than the ways by which the vetiels pafs into the Of holes 


or the pafs 


bones ; but the older anatomifts imagined them to be ‘age of the 
ftill more important, allowing the marrow to tranfude ee 
through all the fubftance of the bone, and keep it foft. 
Now this notion, of lubricating the earthy parts of a 
bone, like the common talk of fomentations to the in- 
ternal parts of the body, is very mechanical, and very 
ignorant ; for the internal parts of the body, are both 
hot and moitt of themfelves, and neither heat nor moif- 
ture can reach them from without: the bone is al- 
ready fully watered with arteries; it is moift in itfelf, 
and cannot be further moiftened nor lubricated, unlefs 
by a fuller and quicker circulation of its blood. It’ 

7 D mult 


* Thefe nails, which Gagliardi intagined. were no more than 
the little irregularities, rifings, and hollows, of the adjoining plates, 
‘by which they are connected, 


The blood 
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mutt be preferved by that moifture only which exifts 
in its fubftance, and muft depend for its confiftence 


upon its own conftitution ; upon the due mixing up of 


its gluten and earth. Every part is preferved in its 
due contiftence by the veflels which form its fubfift-. 


ence; and I fhould no more fuppofe fat neceflary for 


piling the moifinefs of a bone, than for prevent- 
ing brittlenefs in the eye. ‘This marrow 13s, perhaps, 
more an accidental depofition, than we at firft fight 
believe. We indeed find in it fuch a regularity of 
ftrudture, as feems to indicate fome very particular ufe ; 
but we find the fame ftruéture exactly in the common 
fat of the body. When, as we advance in years, more 
fat i 1S depofited in the omentum, or round the heart, 
we cannot entertain the abfurd notion, of fat being 
needed in our old age, to lubricate the bowels or the 
heart ; no more is the marrow (which is not found in 
the child), accumulated i in old age, for preventing brit- 
tlenefs of the bones. 

The blood veflels of a bone are large, m proportion 
to the mafs of the bone: For firft one great trunk en- 
ters commonly about the middle of the bone, as in the 
thigh bone, lég ora arm, and it is called the nutritious 
or medullary artery ; it goes in the central cavity of 
the bone, fpreads. upwards and downwards, fupplies 
all the {ubftance of the bone ittelf, and gives thofe 
delicate arteries which fecrete the marrow. Other 
arteries enter from without, at the fpongy ends of the 
bones, where the holes are not vifible only, but very 
large in the adult ; particularly large arteries enter in- 
to the heads of the bones, as of the fhoulder, or of the 


thigh bones ; : and there the periofteum adheres very. 


ftrongly ; 
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Rirongly ; ; and every where on its furface the bone i is 
fupplied by numerous veffels from the periofteum (and 
this feems, indeed, to be the chief ufe of that mem- 
brane ) fo that in tearing off the periofteum, the fur- 
face of the membrane; and of the bone, are feen co- 
vered with bloody points ; all the vefféls are conduct- 
ed to the fubftance of the bone by itstwo membranes : 
the internal veffels by the membrane which lines the 
cavity, and which is known by the abfurd name of in- 
ternal periofteum ; the external one by the outer 
membrane, the proper or external periofteum, 
, The internal periofteum is that membrane which Intetnai 
farrounds the marrow, and in the bags of which the aa 
marrow is formed and contained: It is more connedt- 
ed with the fat, than with the bone ; and in animals, 
ean be drawn out entire from the cavity of the bone: 
but its chief ufe is to conduc the veflels which are to 
enter into the fubftance of the bone; and this con- 
nection and office is fo effential to the life and health 
of the bone, that the {pina ventofa; or ferophulous bone, ’ 
is merely a failure of the internal circulation, a total 
_ corruption of the marrow, and a confequent lofs of the 
medullary veflels; by which the whole bone dies, is 
thrown out ‘by nature, or oftener the limb muft be cut 
off. The fame effect is produced in our experiments, 
where, by piercing into the medullary cavity, and de 
ftroying the marrow, the fhaft of the bone dies, while 
the heads and procefies live, only becaufe they are fup- 
_ plied more fully by their external veffels: 
- The periofteum, which was once referred to the du- po 
fa mater, is merely condenfed cellular fubftance ; of 
which kind of matter we now trace many ie forms 
Dy and 
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and ufes; for, fo clofe is the connection of the peri- 
ofteum, tendons, ligaments, fafcie, and burfe, and fo 
much are thefe parts alike in their nature and proper- 
ties, that we reckon them but as varied forms of one 
common fubftance, ferving for various ufes in different 
parts. The periofteum confifts of many layers, accu- 
mulated and condenfed one above another: it adheres 
to the body of the bone by fmall points or procefles, 
which diveinto the fubftance of the outer layer, giving 
a firm adhefion to it, fo as to bear the pulling of the 
great tendons, which are fixed rather into the peri- 
ofteum, than into the bone +. It is alfo connected with 
the bone, by innumerable veffels. It is not in itfelf 
vaicular ; but it is the medium by which veflels are 
tran{mitted to the bone; and our injections do not ea- 
fily colour the periofteum itfelf, while they make the 
bone which belongs to 1t thoroughly red. The layers 
of the periofteum neareft to the bone, are condenfed 
and ftrong, and take a ftrong adhefion to the bone, 
that the veliels may be tranfmitted fafe, and the fibres 
of this inner layer follow the longitudinal directions ot 
the bony fibres. The periofteum is loofer in its tex- 
ture outwardly, where it is reticulated and lax, chan- 
ging imperceptibly into the common cellular fubftance: 
There the fibres of the periofteum affume the direc- 
tions of the mufcles, tendons, or other parts which run 
over it. The periofteum is not for generating bone ; 

and 


ft It would appear that the arteries are convertible through time 
into thefe tooth-like proceffes, by which the pericfteum is fixed 
into the bone; for in youth, the veflels are numerous, the adhe- 
fion flight, and the feparation bloody ; but in the older fubject, 
the feparation is more difficult, and lefs blood is feen, 
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and therefore it adheres but flightly to the grow- 
ing bone: It is for nourifhing the external plates; 
and therefore as the bone grows, and as the external 
plates are further removed from the medullary veflels, 
the adhefion of the periofteum becomes clofer, its ar- 
teries are enlarged, and the dependenve of the outer 
layers on the periofteum is as well proved as the de- 
pendence of the body of the bone upon its medullary 
artery ; for as piercing the medulla kills the whole 
bone, hurting the periofteum kills the outer ldyers of 
the botie. Any accident which fpoils the bone of its 
periofteum, has this effet; the accidental wounds of 
the periofleum, deep ulcers of the foft parts, as on the 
fhin, the beating of aneurifms, the growth of tumors, 
_the preffure even of any external body, will, by hurt- 
ing the periofteum, caufe exfoliation, which is, in plain 
terms, the death of the external layer, by the injury of 
the outward veffels ; and an active inflammation of the 
deeper layers, which being fully nourifhed by the in- 
ternal arteries, inflame, {well, become porous and {pon- 
ey, form granulations, and thefe granulations puth off 
the mortified plate, and form themfelves into new 
bone, which fupplies its place. | 
The cartilages are alfo a part of the living fyftem of Th ii 

the bone: and we fee too well, in the queftion of the 
bones themfelvss, how unphilofophical it muft be, to 
deny organization and feeling to any part of the living _ 
body, however dead or infulated it may appear; for 
every part has its degree of life: the eye, the fkin, the 
flefh, the tendons, and the bones, have fucceffive de- 
grees of feeling and circulation. We fee, that where 
even the loweft of thele, the bone, is deprived of its 

| | — fmall 
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{mall portion of life, it becomes a foreign body, and is 
thrown off from the healthy parts, as a gangrened 
limb is feparated from the found body; and we fpeak 
as familiarly of the death of a bone, as of the gangrene 
of foft parts. How, then, fhould we deny organization 
and life to the cartilages, though furely, in refpect of 
feeling, they muft ftand in the very laft degree? 

The periofteum goes from the bone over the futface 
of the cartilage alfo, where it is named perichondrium: 
It full preferves its own vafcular nature; the veflels 
can be injected 3 and it 18 not to be believed that the 
perichondrium has thefe veffels, without communicat- 
ing them to the cartilage to which it belongs. We 
fee red arteries in the centre of an offifying cartilage; 
and therefore we know that the trunk of the artery 
may be red, as in the offifying part of the cartilage, 
and yet the extremity of the fame artery be pellucid; 
asin the unofiified part. Since veflels run through 
the cartilage to generate bone, we cannot; in reafon, 
fuppofe that thefe vefiels are produced in the inftant 
in which they appear: They had exifted before ; they 
are but dilated now; the increafing action dilates them; 
and the dilatation makes them red; this enables them 
to fecrete bone, and, in many cafes, as in the acciden- 
tal joint formed by a fracture ill cared for, we can, by 
paring the cartilage, fet the veflels free again, and make 

them begin to fecrete. | | 
_ Wherever we find a vafeular membrane furround- 
ing and nourifhing any part, as the vitreous or cry 
ftallne humours in the eye, we mnuft not fuppofe 
that fuch are infulated parts, maintained there by 
mere adhefion ; but muft confider them as parts re- 

gularly 
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gularly organized, their vafcular membrane being part 
of their living fyftem; and though the tranf{parent 
humours of the eye, the cartilages and ligaments over 
all the body, and all the fyftem of the bones, have been 
confidered as mere concretes, and infulated parts, they 
are now known to be regular parts of the living whole. 
The cartilages have no very active circulation ; it is 
fuch as to keep them in life, but not fo active as to en- 
danger inflammation, in the continual fhocks. which 
they muft endure ; their feeling muft be very obfcure, 
for feeling alfo would have been inconfiftent. with 
their offices, which is to cover and defend the bones ; 
to yield to the weight of the body, and to reftore them- 
felves when that weight is removed; to bear all the 
fhocks of leaps or falls; to perform all the motions of 
the body, and the continual workings of the joints, 
where they rub, and even crackle upon each other, 
without danger or pain. 

We now underftand the conftitution of a bone, and 
can compare it fairly with the foft parts in vafcularity, 
and in feeling; in quicknefs of abforption; in the 
regular fupply of blood neceffary to the life of the 
bony fyftem ; in the certain death of a bone, when 
deprived of blood by any injury of its marrow, or of 
its periofteum, asa limb dies of gangrene, when its 
arteries are cut or tied ; in the continual action of its 
abforbents, forming its cavity, fharping its procefles 
and heads, keepmg it found and in. good health, and 
regulating the degree of bony matter, that the com- 
pofition may neither be too brittle nor too foft. From 
this conftitution of a bone, we could eafily forefee how 
the callus for unitin g broken bones muft be formed ; 


not 
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not by a mere coagulation of extravafated juice, but 
by a new organization refembling the original bone. 

The primordium of all the parts of the body is 
@ thin gelatinous mucus, in which the forms of the 
parts are laid ; and the preparation for healing wounds, 
and for every new part that needs to be formed, is a 
fecretion of mucus which is foon animated by veflels 
coming into it from every point. In every external — 
wound, in every internal inflammation, wherever ex- 
ternal parts are to be healed, or internal vifcera are 
about to adhere, a mucous matter is fecreted, which 
ferves as a bed or nidus, in which the veffels fpread 
from point to point, till the mucus is animalized and 
conyerted into a membrane: And thus the heart 
the inteftines, the tefticle, and other parts, adhere 
by inflammation to the coats which furround them, 
and which are naturally loofe. It is a mucus of the 
fame form which unites the ends of a broken bone 3 
and, by breaking the bones of animals, and attend- 
ing to the progrefs of the callus, we find firft a thin 
mucus; then that thickened into a tr anf{parent gelly ; 
that gelly growing vafcular, and thefe veflels gradual- 
ly depofiting nuclei of offification in the centre of 
the mafs; and by madder, or by fine injections, we 
can make the gelly appear vafcular, and make the 
nuclei of offification quite red. The colours of our in- 
| jections begin to tinge the cartilage as it begins to 
offify, and as foon as the offification is general, it re- 
ceives a general tinge. 

When we find the fubflance of the oldeft bone 
thus full of veflels, why fhould we doubt its being 
able, from its own peculiar veflels, to heal a breach, 
orto repair any lols? We have no reafon to refer 3 

the 
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the generation of callus to the marrow, to the peri- 
ofteum, nor to the fubftance of the bone itfelf, for 
they are but parts of the common fyftem of a bone; 
and each part of this fyftem is of itfelf capable of re- 
generating the whole. - How little the conftitution of 
a bone has been underftood, we may know from the 
ftrange debates which have fubfifted fo long about 
the proper organ for generating callus. Some have 
pronounced it to be the periofteum; others the me- 
dullary veffel, and internal membrane ; others the fub- 
fiance of the bone itfelf: but I have been employed 
in explaining, that not only any part of the bone, 
periofteum, or marrow, but even any artery in all 
the fyftem, may affume that aGion which generates 
bone. In the heat of this difpute, one of the moft 
eminent anatomifts produced a difeafed bone, where 
a new bone was formed furrounding a carious one, 
and the fpoiled bone rattled within the cavity of the 
found one: Here we fhould have been ready to pro- 
nounce, that bone could be formed by the periofteum 
only. But prefently another anatomift produced the 
very revere, viz. a found young bone, forming mm 
the hollow cylinder of a bone which had been long 
dead ; where, of courfe, the callous matter muft have 
_ been poured into the empty cavity of the fpoiled bone, 
from the ends which ftill remained found, or muft 
have been fecreted by the medullary veffels. But the 
truth is, that callus may be thus produced from any 
part of the fyftem of a bone;.from its periofteum, 
from its medulla, or from the fubftance of the bone 
itfelf. If we pierce the bone of any animal, and de- 
ftroy the marrow, the old bone dies, and a new one 

i is 
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is formed from the periofteum: if we kill the creature 
early, we find the new bone to be a mere fecretion 
from the inner furface of the periofteum; and if we 
wait.the completion of the procefs, we find the new 
bone beautiful, white, eafily injected, and thick, loofe 
in its texture, and vafcular and bloody, but fill firm 
enough for the animal to walk upon; and in the 
heart of it, we find the old bone dead and black. If 
we reverfe this operation, and deftroy the periofteum 
only, leaving the nutritious veffels entire, then the 
new bone is formed frefh and vafcular by the medul- 
lary veflels, and the old one furrounds it quite black 
and dead; and in fractures of the patella, or knee- 
pan, where there are no medullary veffels, the pieces 
are united by a callus, which is fecreted from the vef- 
fels of the bone itfelf. 

The difeafes of the bones are the moft frequent in 
furgery ; and it 1s impoffible to exprefs how much the 
furgeon is concerned in obtaining true ideas of the 
firucture, conftitution and difeafes of bones; how te- 
dious, how painful, and how loathfome they are ; 
how often the patient muft lofe his limb, or endan- 
ger his life; how very ufeful art is; but, above all, 
what wonders nature daily performs in recovering 
bones from their difeafed ftate. 
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oF THE SKULL IN GENERAL—THE BONES OF WHICH IT 
IS COMPOSED--THEIR TABLES—-DIPLOE—SUTURES— 
THEIR ORIGINAL CONDITION, AND THEIR PERFECT 
FORM, REPRESENTED AND EXPLAINED. 


Wurz the bones in general ferve as a bafis for 
the foft parts, and for fupporting and directing the 
motions of the body, certain bones have a higher ufe 
in containing thofe organs whofe offices are the moft 
effential to life. The fkull defends the brain; the 
ribs and iternum defend the heart and lungs; the 
{pine contains that prolongation of the brain which 
gives out nerves to all the body: and the injuries of 
each of thefe are important in proportion to the value 
of thofe parts which they contain. 

How much the ftudent is interefted in obiines a 
correct and perfect knowledge of the fkull, he muft 
learn by flow degrees. For the anatomy of the fkull 
is Not important in itfelf only ; it provides for a more 
accurate knowledge of the brain; explains, in fome 
degree, the organs of fenfe ; inftruéts us in all thofe 
accidents of the head which are fo often fatal, and fo 
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often require the boldeft of all our operations. The 
marks which we take of the fkull, record the en- 
trance of arteries; the exit of veins and nerves; 
the. places and ufes ef thofe mufcles which move the 
jaws, the throat, the fpine. Indeed, in all the hu- 
man body, there is not found fo complicated and dif- 
ficult a ftudy, as this anatomy of the head; and if 
this fatiguing ftudy can be at all relieved, it muft 
be by firft eftablifhing a very regular and ee de 
monftration of the fkull. 

For this end, we diftinguifh the face, where the ir- 
regular furface is compofed of many {mall bones, from 
the cranium or fkull-cap, where a few broad and flat 
fhaped bones form the covering of the brain. It is 
thefe chiefly which inclofe and defend the brain, 
which are expofed to injuries, and are the fubject of 
operation. It is thefe alfo that tranfmit the nerves. 
So that the cranium is equally the object of attention 
with the anatomift and with the furgeon. 

All the bones of the cranium, are of a flattens’ 
form, confifting of two tables, and an intermediate di- 
ploe, which anfwers to the cancelli of other, bones. 
The tables of the fkull, are two flat and even plates of 
bone: the external is thought to be thicker, more 
fpongy, lefs eafily broken; the inner table, again, is 
denfe, thin and brittle, very eafily broken, and is fome- 
times fractured, while the external table remains en- 
tire: Thence itis named tabula vitrea, or- the glafly ta- 
ple. Thefe tables are parted from each other by the 
diftance of a few lnes*; and this {pace is biled up with 

the 
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* In anatomy théfe is occafion in almoft every defcription, for 
a fcale of fmaller parts. The French divide their inch into twelve 
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the diploe, or cancelli. The cancelli, or lattice work, 
is a net of membranes, covered with veflels, partly for 
fecreting marrow, and partly for nourifhing the bone ; 
and by the dura mater adhering to the internal fur- 
face, and fending in arteries, which enter into the can- 
celli by paffing through the fubftance of the bone, 
and by the pericranium covering the external plate, 
and giving veflels from without, which alfo enter into 
the bone, the whole is connected into one fyftem of 
veflels. The pericranium, dura mater, and {kull de- 
' pend fo entirely, one upon the other, and are fo fairly 
parts of the fame fyftem of veffels, that an injury of 
the pericranium, {poils the bone, feparates the dura 
mater, and caufes effufion upon the brain; a fepara- 
tion of the dura mater is, in like manner, followed by 
feparation of the pericranium, which had been found 
and unhurt ; and every difeafe of the cancelli, or fub- 
ftance of the bone is communicated both ways; in- 
ward to the brain, fo as to occafion very imminent dan- 
ger; outwards towards the integuments, fo as to warn 
us that there is difeafe. The general thicknefs of the 
fkull, and the natural order of two tabies, and an in- 
termediate diploe, is very regular, in all the upper parts 
of the head. In perforating with the trepan, we firft 
cut with more labour, through the external table ; 
when we arrive at the cancelli, there is lefs refiftance, 
the inftrument moves with eafe, there is a change of 
found, and blood comes from the tearing of thefe vef- 
fels, which run in the cancelli, betwixt the tables of the 
‘fkull. Surgeons honest themfelves fo well affured, of 
thefe 


parts, each of which is a line. The French line, or twelfth of an - 
inch, is a meafure which I fhall often have occafion to ufe. 
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thefe marks, that, it became a rule, to cut freely, and 
quickly, through the outer table, to expea the change 
of found, and the flow of blood, as marks of having 
reached the canceélli, and then to cut more deliberate-. 
ly, and flowly, through thé inner table of the fkull. 
But this fhows an indifcreet hurry, and unpardonable 
rafhnefs in operation. The patient, during this faw- 
ing of the fkull, is fuffering neither danger nor pain ; 
and many additional reafons, leads us to refufe alto- 
gether, this rule of pra€tice: for the fkull of a, child 
— confifts properly of one table only ; or tables are not 
yet diftinguifhed, nor the cancelli formed: In youth, 
the fkull has its proper arrangement, of cancelli and 
tables; but ftill, with fuch irregularities, and excep- 
tions, as make a hurried operation unfafe: In old age, 
the fkull declines towards its original condition, the 
cancelli are obliterated, the tables approach each other, 
or are clofed and condenfed into one, the fkull be- 
comes irregularly thick, at fome points, and at others 
thin, or almoft tranfparent; fo that there can hardly 
_ be named any period of life, in which this operation. 
may be performed quickly, and fafely at once. But, 
befides this gradual progrefs of a bone increafing in 
thicknefs and regularity as life advances, and grow- 
ing irregular and thinner in the decline of life, we find 
dangerous irregularities, even in younger fkulls. There 
are often at uncertain diftances, upon the internal fur- 
face of the fkull, hollows and defects of the internal 
table, deep pits, or fovez, as they are called, produced 
perhaps by the impreffions of contorted veins. Thefe 
fovez, increafe in fize and in number, as we decline in 
life: they are more frequent, on the inner furfaces of 
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the parietal and frontal bones; fo that in thofe places 
where the fkull fhould be moft regular, we are never 
fure, and mutt, even in the fafeft places, perforate gra- 
dually and flowly. . 

The BONES of which the cranium, or fkull-cap is 
formed, are eight in number. 1. The FRONTAL-BONE, 
or bone of the forehead, forms the upper and fore part 
of the head,—extends a little towards the temples, and 
forms alfo the upper part of the focket for the eye. 
2. The PARIETAL BONES, are the two large and flat 
_ bones which form all the fides, and upper part of the 
head; and are named parietalia, as they are the walls 
or fides of the cranium, 3. The os occiriris, is nam- 
ed from its forming all the occiput or back of the 
head, though much of this bone lies in the neck, and 
is hidden in the bafis of the fkull. 4. The ossa TEM- 
porum form the lower parts of the fides of the crani- 
um: they are called temporal, from the hair that co- 
vers them being the firft to turn grey, marking the 
‘time of life. 5. The os 2THMoIpDES, and, 6. the os spui- 
NOIDES, are quite hidden in the bafis of the fkull: 
they are very irregular and very difficultly defcribed, 
or explained. The os xrumorpes, is a {mall {quare 
bone, hollow, and with many cells in it: it hangs over 
the nofe, and conftitutes a great and important part: of 
that organ, and at the fame time fupports the brain. 
The olfactory nerves, by pafling through it at many 
points, perforate it like a fieve ; and it takes its name 
from this perforated, or zthmoid plate. The os sput- 
NorDES, is larger and more irregular ftill; placed fur- 
ther back ; locked in betwixt the occipital and zth~ 
- moidal bones ; lies over the top of the throat, fo that 
he | its 
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its proceffes form the back of the noftrils, and roof of 
the mouth ; and it is fo placed, as to fupport the very 
centre of the brain, and tran{fmit almoft all its nerves. 

SUTURES.—AIl thefe bones are joined together by 
feams, which, from their indented, or dove-tailed ap- 
pearance, are named futures. 

xi. The coronaL suture, is that srhili joins the . 
frontal to the parietal bones ; extends almoft direCtly 
acrofs the head, from ear to ear ; defcends behind the 
eye, into the deep part of the temple; and there lof- 
ing its ferrated appearance, becomes like the {quamous 
or {caly future, which joins the temporal bones. It 
is named coronal, becaufe the ancients wore their 
garlands, on this part of the head. But the future had 
been better entitled to this name, had it furrounded 
the head, than as it croffes it. 

2. The LAMBDOIDAL SUTURE, is that one which joins 
the parietals, to the occipital bone. It begins behind 
one ear, afcends and arches over the occiput, and de- 
{cends behind the other ear. It thus ftrides over the 
occiput, in a form fomewhat refembling the letter 
lambda (A), of the Greeks whence its name. 

3. The sacirrat suture, joins the parietal bones 
to each other ; runs on the very top of the head ; ex- 
tends forwards from the lambdoid future, till it touches, 
or fometimes pafles the coronal future ; and from ly- 
ing betwixt thefe two futures, like an arrow betwixt 
the ftring and the bow, it has been named fagittal. 

4. The Temporal suTURES, join the temporal bones 
to the parietal, occipital, and frontal bones; the fphe- 
noid bone alfo enters into the temporal future, juft be- 


hind the eye. The temporal future makes an arch 
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eorrefponding almoft with the arch of the external ear ; 
it meets the coronal future, an inch before the ear, and 


the lambdoidal an inch behind it. This back part, 


belongs as much to the occipital, as to the temporal! 
bone ; and fo has been named fome times, additamen- 


tum future lambdoidalis ; fometimes additamentum fu-. 


- ture fquamofe: for this temporal future is, on account 
of the edge of the temporal and occipital. bones 


being thin, and like fcales of armour laid over each — 


_ other, often named the fquamous, or fcaly. future. 
gs, The sPHENoIDAL and AYTHMOIDAL SUTURES, are 
thofe which furround the many irregular procefles of 
thefe two bones, and j join them to each other, and to 
the reft. : 

6, The TRANSVERSE apne: is one which, ranpimig 
acrols the face, and finking down into the orbits, joins 
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_ the bones-of the fkull, to the bones of the face; but . 


with fo many irregularities and interruptions, that the 
ftudent will hardly recognize this as a future. | 

47. Lhe zyYGoMATiIc suruURE, Is one which joins a 
branch of the temporal bone, to a procefs of the 
cheek bone ; forming an arch, zygoma, or yoke ; but 
this future has no extent, it is a ferrated appearance 
at one fingle point only. 

To mark and Know thefe futures, and to be able to 
trace them in imagination, upon the naked head,‘ to 
_ forefee where a future will prefent, and how far it runs, 


may be a matter of great importance to the furgeon. | 


Hippocrates, who has had more to praife his honetty 
than to follow his example, acknowledges his having 
miftaken a future for a fracture of the fkull; and fince 
this warning, various contrivances and marks have been 
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thought of, for preventing the like miftake. It may 
be ufeful to remember that the future has its ferree or 
indentations, is firmly covered by the pericranium, 
is clofe, and doesnot bleed: but that a fiffure, or frac- 
ture of the fkull, runs in one direét line, is larger and 
broader at the place of the injury, and grows {maller, 
as you recede from that, till it vanifhes by its fmall- 
nefs; and that it always bleeds. Indeed the older fur-. 
geons, obferving this, poured ink upon the fufpedcted 
part, which, if the fkull was hurt, funk into the fiffure, 
and made it black and vifible ; but left the future un- 
touched. They alfo dire@ted to make the patient take 
a wire betwixt his teeth, which being ftruck, like the 
fpring of an inftrument, he would feel the twang pro- 
duce a painful and particular fenfation in the fractured 
part of the head. But after all thefe obfervations, in 
place of ary true and certain marks, we find a num- 
ber of accidents which may lead us into a miftake. 
Sutures cannot be diftinguifhed by their ferre or 
teeth, for the temporal futures want this common 
character, and rather refemble capillary fractures of 
the fkull+; nor even by their places, for we know 
that there are often infulated bones (ofla wormiana) 
furrounded with peculiar joinings, which fo derange the 
courfe of the common futures, that the joinings may be 
miftaken for fractures of the fkull, and the offa wor- 
miana for broken parts. Sometimes the {quamous fus 
ture is double, with a large arch of bone intercepted 
betwixt the true and the falfe future; or the fagittal 
future, defcending beyond its ufual extent, and quite to 
the 


¢ Viz. FraGures as fmall asa hair, thence named capillary. 
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the nofe, has been miftaken for a fracture, and trepan- 
ned; and oftener in older fkulls, the futures are en- 
tirely obliterated, all over the head. If the furgeon 
fhould pour ink upon the fkull, he would have reafon 
to be afhamed of an experiment fo aukward and un- 
fucceisful; and for the old contrivance of a wire or 
cord held in the mouth, it cannot be done, fince the 
patient is commonly infenfible ; and even, though lefs 
hurt, his feelings, after fuch an accident, muft be very 
confufed ; he muft be too liable to be deceived: and 
we cannot, on fuch ilender evidence as this, perform 
fo cruel an operation as cutting up the stat or fo dan- 
gerous a one as the trepan. 

For various reafons, we are careful to trace the bones 
from their original foft and griftly flate, to their perfect 
condition of hard bone; and mott of all, we are ccon- 
cerned to do fo in the head, where, in childhoad, the 
appearances are not fingular and curious only, but have 
always been fuppofed to indicate. fome wife ond ufeful 
purpofe. It is in this original condition of the foft and 
growing bones, that anatomifts have fought to find a 
theory of the futures, how they are formed, and for 
what ufes. It has been remarked, that the number 
of pieces in the {kull, is infinitely greater in the child 
than in the man. ‘Thefe bones, offifying from their 
centre towards their circumference, it happens, of 
courfe, that the fibres are clofe at the centre of offifica- 
tion, and are more f{cattered at the extremities of the 
bone: when thefe {cattered fibres of oppofite bones 
imeet, the growing fibres of one bone fhoot into the 
interftices of that which is oppofed: The fibres fill 
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pufh onwards, till they are ftopped at laft, and the 
perfect future, or ferrated line of union 1s formed. 

In dilating this propofition, we fhould obferve, that 
in the boy, all the bones in the head are membranous 
and imperfect. ‘The membranous interftices begin to 
be obliterated; the futures are beginning to clofe; the 
diftinGion of two tables is not yet eftablifhed; the 
, cancelli are not yet interpofed betwixt the plates, the 
finufes, or caverns of the bones, as in the forehead, 
the nefe, and the jaw, are not formed ; and each bone 
is not only incomplete towards its edges and futures, 
but confifts often of many parts. The os FRoNTIs is 
formed of two pieces, which meet by a membranous 
union in the middle of the bone. The ossa Pa- 
RIETALIA have one great and prominent point of offi. 
fication in the very centre. of each, from which di- 
_ verging rays of offification extend towards the edges 
of the bone. The os occrriris is formed in four 
‘diftin@ pieces; and the TEMPORAL BONES are fo 
fairly divided into two, that their parts retain in the 
adult the diftinct names of petrous and fquamous 
bones. Although thefe are all the regular points of 
offification, yet fometimes there occur fmall and. dif- 
tin points, which form irregular bones, uncertain in 
number or fize, found chiefly in the lambdoid future, 
fometimes numerous and {mall, more commonly they 
are few in number, and fometimes of the full fize of a 
crown, always diftorting more or lef$ the courfe of the 
future, and being thus a fubject of caution to the furs 
geon :. Thefe are named ossa TRIQUETRA, OF, TRIAN- 
GuLARIA, from their angular fhape, or, worMIANa, 
from Olaus Wormius, who remarked them firft. Now 
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the os frontis being formed into two larger pieces, their 
edges meet early in life, and they form a future ; but 
the bones continuing to grow, their oppofite points 
force deeper and deeper into each other, till at laft the 
future is entirely obliterated, and the bones unite; and 
fo this future is found always in the child, feldom in 
the adult, almoft neverinoldage. ‘The occipital bone 
having four points, they are clofer upon each other, 
they meet early, are foon united; and, although very 
diftinét in the child, no middle future has ever been 
found in the adult, but always the four pieces are unit-_ 
ed into one firm and perfect bone. The parietal bones 
have their rays moft of all feattered; the rays of offi- 
fication run. out to a great diftance, and diverge from 
one fingle point, fo thatattheir edges they are extreme- 
ly loofe, and they never fail to form futures, by admit- 
ting into their interftices the points and edges of the 
adjoining bones. The fureft and moft conftant fu- 
tures are thofe formed by the edges of the parietal 
bones; the fagittal in the middle, the coronal over the 
forehead, the lambdoidal behind, and the fquamous fu- 
ture, formed by their lower edges. But another phe- 
nomenon refults at the fame time, from this meeting 
and oppofition of the fibres and interftices of the grow- 
ing bones: that when the oppofite fibres meet too ear- 
ly, they are not fairly admitted into the open fpaces 
of the oppofite bone ; but the fibres of each bone be- 
ing direGtly oppofed point to point, they both turn in- 
wards, and form a ridge or f{pine, fuch as is feen on the 
inner furfaces of the frontal and occipital bones. Such 
isthe common theory, which I fufpe@ is impertedt, 
and which fhould be received with fome referve, for 
| We all 
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all the phenomena are not yet explained; we find 
each future always in its appointed ‘place ; we find no- 
thing like a future formed betwixt the head and body 
of a long bone, though they. are formed in diftinct 
poihts, and are not united till after the years of man- 
hood; we find no futures when bones are broken and 
reunited, when they have been fpoiled, and are repla-— 
ced, when a piece of {poiled bone has been cut away, 
nor when a new fhaft of a bone is formed by the fe- 
creting veffels, and is united to the heads of the old 
bone. Thefe are accidents which hold us at leaft in 
doubt. 

It has been fuppofed, and, with much appearance, — 
of truth, that the futures limit the extent’ of fractures, 
leave a free communication of the internal with the 
external parts; that they muft ferve as drains from the 
brain ; that they are even capable of opening at times, 
fo as to give relief and eafe in the moft dreadful dif- 
eafes of the head. ButI fear we are not yet able to 
fee the meaning of this peculiarity of ftructure; for the 
futures are regular and uniform to a wonderful degree, 
while thefe ufes of them are far from being proved. 

The futures furely were not intended by nature for 
limiting the extent of fractures: for fractures traverife 
the fkull in all direGtions; crofs the futures with eafe ; 
and very often pafling all the futures, they defcend 
quite to the bafis of the fkull, where we dare not fol- 
low them with the knife, nor apply the trepan. In- 
deed we do not even know that limiting the extent of 
fractures could be a gracious provifion of nature, fince 
it would rather appear by the common accidents, that 
the more eafily the bone yields, the lefs is the injury to 

the 
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the brain ; and that where the fracture is wide and 
large, the fymptoms are milder, and the danger lefs. 
Neither were they intended as drains; for furely it 
is a bold pofition to affume, that nature has carefully 
provided for our making iffues upon the futures. When 
the original opennefs of the head and the membrane- 
ous condition of the futures was firft obferved, it was 
thought to be an obfervation of no fmall importance. 
The ancients believed that the membranes of the 
brain came out by the futures, to form the pericrani- 
um, and going from that over the feveral joints, formed 
the periofteum for all the bones. They faw a clofe 
connection betwixt the external and internal mem- 
branes of the fkull; and they thought that nature had 
intended there a freer communication, and an occa-~ 
fional drain. They found the futures particularly 
wide and membraneous in a child, which they attri- 
buted to the watery flate of its brain, requiring a freer 
outlet than in the adult ; and accordingly they named 
_ the opening of the child’s head the bregma, fons, fonta~ 
nelle, the fountain, by which they believed there was a 
continual exudation of moifture from the brain. 
We.might have expected thefe notions to have va- 
nifhed with the dodrines of humours and revulfion 
which gave rife to them; but both the do@rines, and 
the practice, have been revived of late years; and 
a furgeon of fome eminence has been at pains ‘to exa- 
mine various fkulls, trying to find which of all the fu- 
tures remains longeft open, and which fhould form 
the readieft and fureft drain; and after a curious exe- 
mination of each, he decidedly condemns the fonta- 
nelle; finds the additamentum of the {quamous future 
always 
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always open, and expedts this fuperior advantage from 
placing his iffues there, that he will command at oncé 
a drain both from the cerebellum and from the brain. 
But thefe notions of derivation and revulfion, of ferous 
humours falling upon the brain, of drains of pituita by- 
the nofe, and through the dutures, were much che- 
rifhed by the ancients, had been long forgotten, and 
have not been effeCtually revived by this attempt. 

It cannot be denied, that, in fome inftances, the fu- 
tures have continued quite open in thofe grown in 
years, or have opened after a moft wonderful manner, 
in fome difeafes of the head. 3 

A young man having been brought into an hofpital 
ill of a fever, the phyficians obferved with furprife a 
very ftrong pulfation behind the ear: Upon applying 
the finger, a ftrong beating was felt ; the part was foft 
and yielding ; and upon opening his head, after death, 
there was founda large membraneous fpace. Diemor- 
brock found the fountanelle open in a woman of forty. 
years of age. Bauhin fays, that in his own wife, 
twenty-fix years of age, the futures were not yet clofs 
ed. | 
This fontanelle, or opening at the meeting of the co- 
ronal and fagittal futures, was once thought to be a 
fure mark for the accoucheur to judge by, both of the 
life of the child, and of the direction in which its head 
prefents. It is large and foft in a child, and the good 
women lay a piece of firm cloth upon it, and defend 
it with particular care. It begins to contract from the . 
time of birth; and in the fecond and third year, it is 
entirely clofed. Its clofing is delayed by weaknefs, 


{crophulous complaints, and indeed by any lingering 
difeafe ; 
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difeafe ; it clofes very late in rickets,’ and in hydroce- 
phalic children the bones never clofe, but continue 
foft, yield to the watery {welling of the brain, and fe- 
parate ina wonderful degree, fo as to hold ten or twelve 
pounds, 

As the futures continue open in a hydrocephalic 
child, they are faid to open again in the few inftances 
where adults are feized with the fame difeafe. _ Weare 
told that it opens in thofe dreadful headaches which 
are fometimes fatal, and that the celebrated Pafchal 
having died after terrible torments, was found to have 
the futures opened again: It is even faid that they o- 
pen during difeafe, and clofe after the cure. “ That a 
“ man of forty years of age being in the dog-days feiz- 
“ed witha raging fever, delirium, watching, and dread- 
* ful pains of the head, his futures opened on the fe- 
“ venth day, were as wide as in a child, not only fo as 
“to be diftinguifhed by the finger, but that the at- 
‘“‘ tendants could fee the pulfations of the brain; the 
‘“‘ fever, after fome time, abated ; the pains ceafed ; the 
“ futures clofed, and this man lived many years in per- 
“ fect health.” So Hildanus reports the cafe, and he 
alio fays, in another inftance, that the futures had part- 
_ ed in a violent hemicrania, with an audible noife. 

Yet, if this were a regular defign of nature, the re- 
lief fhould be perfect ; perhaps the opening of the fu- 
tures fhould be more ealy, and the accident almoft as 
common as difeafes of the head; or perhaps it had 
been the more merciful order, to have determined a 
quick and fudden period for fuch dreadful and incur- 
able difeafes as thefe. 
G The 
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The futures of the cranium are accidental merely, 
and of little ufe. The refult, perhaps, of this well 
known law that nature feeks to facilitate offification, 
by begininnig the procefs in many points ; and fhe e- 
ftablifhes as many diftin@ points, in healing a broken 
limb as in forming the fkull. But however they may | 
be formed, their ufes cannot be of that importance ~ 
which has been fuppofed ; for there are twenty fepa- 
rate bones, and twenty futures in the face, where they 
can neither ftop fractures, nor ferve.as drains, nor o- 
pen fo as to give relief. 

But if the futures of the cranium have any thing © 
peculiar and different from thofe of the face, in that, 
perhaps, their peculiar ufes may be found. We can- 
not pafs unnoticed their loofenefs and flexibility in the 
new born child; how wonderfully the head of the 
child is increafed in length, and reduced in breadth in 
the time of delivery, and how much this conduces to 
an eafy and happy labour. 

The moft eminent anatomifts have condefcended to 
remark, that in the various nations of Europe the head 
has various forms, which they afcribe to fo flight a 
preffure as that which drefs, or even the pofture of the 
head might produce. But how very far Vefalius was 
deceived in calculating thus, is eafily proved. The 
Turks, fays he, have their heads flattened by wearing 
the turban. But the turban is an Eaftern drefs : The 


‘Turks or Tartars are a northern people, who affume 


this drefs only when conqueft brings them into a warm- 
er climate, and the prominent cheek-bones, parted 
eyes, and flat heads, continue in the Tartars, who have 
but newly aflumed the turban, while the conquered 

| 5 nations 
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nations which have worn it long, are diftinguifhed by 
their regular and beautiful features. Perhaps by con- 
trivance and force, we may diftort the head of a child; 
and we may almoft believe what is told of the negroes 
of the Caribbee iflands, who had contrived, by pref- 
fure, to flatten their children’s heads, that their race 
might be in future diftinguifhed from thofe who had 
fubmitted to the Spanifh yoke ; or of what is told fo 
often of eaftern nations, that they fometimes mould the 
heads of children into monftrous and uncouth forms, 
to extort charity, or as an act of religion. Were I to 
affign a reafon for the flexible bones, and wide futures, 
and the yielding condition of the head of the child, L 
fhould fay that it were meant by nature to ftand in the 
place of that feparation of the bones of the pelvis which 
has been fuppofed, but which cannot exift; for the 
child’s head is moulded with little injury, is evolved 
again without help ; and it feems a provifion of nature, 
fince the child fcarcely feels the change: but no wo- 
man has been known to have the joinings of the pel- 
vis relaxed or diffolved without pain and danger, con- 
finement for many months, a temporary lamenefs, and 
fometimes fhe is rendered unable for life. 


G ij . CHAP. 
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OS FRONTIS. This bone is compared with a 
clam-fhell. It is of a femicircular fhape, hollowed 
like a fhell, and very equal in its thicknefs. It is 
marked on the infide by a fpine, or prominent line, 
which divides the hollow of the bone into two equal 
parts, and gives rife to a membranous partition, 
which divides and fupports the hemifpheres of the 
brain. It is marked on its external furface by thofe 
high ridges on which the eye-brows are placed, and 
by two prominences, which are hollow caverns, nam- 
ed the sinus (or cavities) of the frontal bone. It is 


irregular only in its orbitary plates, which are the two 


thin and delicate lamella that depart from the gene- 
yal direction of the bone, and ftand out horizontally, 
fo as to form a part of the focket for the eye, or, as 
it were, a roof defending the upper part of the eye, 
and a floor for fupporting the lower part of the brain ; 
and thefe two arbitary plates leave an open fpace, in 
which'is incafed the chief part of the ethmoid bone. _ 
The firft point to be remarked, is the suPERCILIARY 
RIDGE, 
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RIDGE, on which the eye-brows are placed: It is aPlatel. | 
; ; : : Fig.1. & 
prominent arched line, correfponding in fize and 
length with the eye-brow which it fupports: It is 
the origin of the frontal mufcles; in this line, the 
nteguments adhere very ftrongly, by many arteries 
which perforate the bone, which are properly the nu- 
tricious arteries of this part of the bone; and we 
find all over the fuperciliary ridge many {mall holes 
through which thefe arteries had paffed. Among 
thefe, there is one hole which is larger, and which is 
diftinguifhed from the reft ; for its ufe is not like the 
others, to tranfmit arteries to the bone, but to give 
paflage to a fmall artery which comes out from the 
orbit, to mount over the forehead. Sometimes this 
artery turns freely over the border of the orbit, and . 
makes no mark, or but a flight one: often lying 
clofer upon the bone, it forms a notch; but moft 
commonly, in place of turning fairly over the edge 
of the orbit, it paffes obliquely through the fuper- 
ciliary ridge, and, by perforating the bone; makes 
a hole: This hole is named the suPERcILIARY HOLE. 2. 
The artery which comes from the eye to go out up- 
on the forehead is named, where it pafles the fuperci- 
liary artery and higher up upon the forehead, the 
frontal artery : it eftablifhes a communication betwixt 
the internal arteries of the eye, and the external ar- 
teries of the forehead and temple; it carries along 
with it a {mall nerve from the eye, which, going al- 
fo out upon the forehead, is named fuperciliary or 
frontal nerve. We are always warned of the danger 
of wounding arteries where they pafs. through bones ; 
and ftrange ftories are told of the terrible bleedings 
which 
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Plater, Which have arifen from this artery, wounded near its. 


Fig. . 
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+ & it hole, and of the convulfions, palfies, and lofs of fight, 


which have arifen from the accidents, wounds, or la- 
cerations of this frontal nerve; ftories delivered on 
fuch authorities as we dare not refufe, and yet cannot 
eafily believe. 

This orbitary, or fuperciliary ridge, ends by two 
proceffes, which, forming the angles of the eye, are 
named the ANGULAR PROCESSES. The frontal bone 
hhas therefore four angular proceffes: 1. The two 
internal angular procefles, forming the internal angles 


. of the eyes; and, 2. The two external angular pro- 


ceffes which form the external angles of each eye. 
‘Behind each external angular precefs, the bone hes 


. flat, and funk into a hollow which lodges the tem- 


poral mufcles ; and betwixt the two. internal angular 
proceffes there is the NasAL PoINT or process. ‘This 
nafal procefs is a {mall fharp projecting point, which 
is exactly in the middle of the bone, occupying that 
{pace which is betwixt the two internal angular pro- 
effes. It is very irregular and rough all round its 
root, for fupporting the two fmall nafal bones; and 
this gives them a firm feat, and fuch a hold upon the 
root of the forehead, that they will be fooner broken 
than difplaced. . 
_ At the inner end of the fuperciliary hcione is that 
bump which marks the place of the frontal finus, 
which alfo indicates their fize ; for where this rifing is 
not found, the finufes are awanting, or are very fmall; 
but this is no fure, nor abfolute mark of the prefence 
of thefe finufes, which often, in the flatteft foreheads, 
are not entirely awantine. 

| The 
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The finufes * of the os frontis are two in number, Plate 17. 
one on either fide above the root of the nofe: They oe 2k 
are formed by a receding of the two tables of the 
fkull from each other: they are formed at firft with 
the common cancelli, and at firft they refemble the 
common cancelli, as if they were only larger cells; 
gradually they enlarge into two diftiné cavities, of- 
ten of very confiderable fize, going down into the 
orbitary plate, or fideways into the orbitary ridge, or 
upwards through one half of ,the frontal bone; and 
Ruifch had, in a giantefs (puella gigantica), feen 
them pafs the coronal future, and extend fome way in- 
to the parietal bones. 

The two finufes of either fide are divided by a 
partition; but ftill they communicate by a {mall hole : 
fometimes the partition is almoft awanting, and there 
are only croffings of the common lamellated fub- 
ftance ;; and though the communication with one ano- 
ther is not always found, they never fail to communi- 
cate with the nofe: This indeed feems to be their chief 
ufe ; for the frontal finufes are the beginning of a great 
train of cells, which, commencing thus in the frontal 
bone, extend through the zthmoidal, fphenoidal and 
maxillary bones, fo as to form an organ of great extent | 

me and 


* The word Sinus is ufed in two fenfes: we call the cavities 
or cells, within the fybftance of a bone, the finules of that bone ; 
as the finufes of the forehead, of the fphenoid, athmoid, or maxil- 
lary bones: we call alfo certain great veins by the fame name of 
finufes : Thus the great veins being enlarged where they approach 
the heart, and the veins being particularly large in the brain and 
the womb, we call them the finufes of the heart, of the brain, 
and of the womb, 
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and ufe belonging to the nofe; but perhaps not fo much 


fot extending the organ of {melling, as for making a 


more fonorous voice: for we have no proof that the 
finufes are part of the organ of {mell; unlefs we fhould 
accept of this asa proof, that, by {melling of ftrong — 
volatiles, pain fhéots upwards into the forehead ; 
though, by the fame rule, the eyes fhould be alfo a 
part of the fame organ, fince they are pained, and 
tears begin to flow: but we do know.that they belong 
to the voice, and raife its tone, for we feel the trem- 
bling note refound through all thefe cells, fo that the © 
voice is fonorous while they are free ; is damped when ~ 
the finufes are oppreffed by their membranes being - 
thickened by cold; or is almo&t fupprefled when the 
finufes are entirely clofed ; or when, by venereal ul- 
cers, the curtain of the palate is confumed, no part — 
of the voice pafling upwards into the nofe, it is almoft 
loft. bin it 
This has given rife to a very common miftake : that 


as thefe finufes are awanting in the child whofe fore- 


head is flat, as they enlarge gradually, and are fully 
formed about the fifteenth year, the vox rauca, the 
breaking of the voice, which is obferved about that 
time, muft be owing to the evolution of thefe cells: — 
But the female voice does not undergo the fame 
change by the evolution of thefe cells; and caftra- 
tion, which furely can have no effect on thefe cavi- 
ties, keeps down the eunuch’s to the treble key of 
the female voice. The miftake lies in fuppofing 
thefe cavities to raife the tone or note in which we 
fpeak, while they only add clearnefs and ftrength: — 

The 
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The membrane which lines thefe cavities is thin, ex- Plate Il. 
quifitely fenfible, and is a continuation of the com- 
mon membrane of the throat and nofe. <A thin hu- 
mour is poured out upon its furface to moiften it and 
keep it right. This the ancients did not confider as 
a mete lubricating fluid, but as a purgation of the 
brain, drawn from the petuitary gland, which could 
not be diminifhed without danger, and which it was 
often of confequence to promote. 

They are fubje& to one accident chiefly, viz. in- 
fets, which neftle there, and produce inconceivable 
diftrefs ; and it is particular, that they more frequent- 
ly lodge in the frontal finufes, than in the cavities of 
any of the other bones. In fheep and dogs, fuch in- 
fects are very frequent, as in feeking their food, they 
carry their nofe upon the ground; and it has been 
proved, or almoft proved, that in man they arife from 
a like caufe. Indeed what can we fuppole, but that 
they get there by chance; thus, a man having flept in 
barns, was afflicted with dreadful diforders in the 
forehead, which were relieved upon difcharging from 
the nofe, a worm of that kind which is peculiar to fpoil- 
ing corn; while others have had the complaint, by fleep- 
ing upon the grafs. But there is fomething very particu- 
lar in this, that far the greater number of thefe worms 
have been of the centipede kind; generally long, an 
inch in length, with one hundred, or, according to Lin- 

“neeus, one hundred and twelve feet, and not unfre- 
| quently covered with hair. There are reports which 
feem to prove, that fome have died of this complaint, 
and in a very miferable way. In many cafes it has been 
attended with delirium ; and in almoft every inftance it 
) | H has 
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has continued for years. No wonder, tken, that the 
trepaning of thefe finufes has been often propofed ; 
but I have never read of a well marked cafe, fo that 
we could be affured before hand, of finding worms : 
They have, in moft cafes, been difcovered rather by 
chance. The patient might be relieved on eafier 
terms, by the injection of aloes, aflafoetida, myrrh, the 
ufe of fnuff or fmoaking, and preffing the fumes up- 
wards into the nofe. Much fhould be tried, before 
undertaking a dangerous operation on fuch flender 
proofs... 3. | | 

It may be right, in cafes of fractures, to decline ap- 
plying the trepan above the finufes, unlefs a fracture 
cannot be raifed in any eafier way ; and we mutt be, 
efpecially careful, to diftinguifh a fracture of the out- 
er table only, from entire fraGtures of this bone. For 
Palfin fays, that the outer table being broken, and the 
natural mucus of the finus being corrupted and flow- 
ing out, has been miftaken for the fubftance of the 
brain itfelf. And Parée, who firft gives this caution, 
affirms, ‘ that he had feen furgeons guilty of this mif- 
“ take, applying the trepan, and io killing their unhap- 
“ py patients.” 

The sPINE or RIDGE which. runs upon the internal 
furface of the frontal bone, is to be obferved, as it 


‘gives a firm hold to the falx, or that perpendicular 


membrane, which, running in the middle of the head, 
divides and fupports the brain. This is more or lefs 
prominent in different fkulls, and according to the age, 
The {pine is more prominent at its root ; but as it ad- 
vances up the forehead, it decreafes, and often ends 
in a groove, The {pine gives firm hold for the falx, and 
| the 
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the groove lodges the great longitudinal finus, or in Plate 1 
other words, the great vein of the brain, which runs 
along the head, in the courfe of the perpendicular par- 
tition, or falx. At the root of this fpine, there is a fmall 
blind hole, which will juft admit a pin; it is named 
blind, becaufe it does nut pafs quite through the bone, 
and the beginning of the falx, dipping down into this 
hole, gets a firmer hold. ‘The ancients, thinking that 
this hole defcended through both tables into the nofe, 
believed, that the dangerous and ungovernable bleed- 
ings at the nofe, muft be through this hole, and from 
the fore end, or beginning of the longitudinal finus. 

The orpirary process, is the laft remarkable point 
of the frontal bone. The orbitary proceffes are two thin Fig. i. & ii. 
plates, departing from the general direction of the bone, ‘ 
and ftanding inwardsat rightangles: They cover theeye, 
and fupport the brain. By the continual rolling of the 
eye, and the preffure of the brain, they are extremely 
thin and tranfparent; the rolling of the eye, makes 
them exquifitely fmooth below, and on their upper 
furfaces, they are imprefied with the frequent convo- 
lutions of the brain ; fo that a wound through the eye, 
endangers more than the eye; forit paffes eafily for- 
ward into the brain, and is inftantly fatal; it is the 
aim of the fencer, and we have known in this country, 
a young man killed by the puth of a foil, which had 
loft its guard. 

Upon the orbitary plate, and juft under the fuper- 
ciliary ridge, there are two depreffions in the focket 
of each eye: the one is very {mall, and deeper at the 
inner. corner of the eye, under the orbitary hole, 

H ij which 
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which is the mark, of the {mall cartilaginous pully, 
in which the tendon of one of the mufcles of the 
eye plays; the other, a more gentle and diffufed 


hollow, lies under the external angular procefs, is not 


deep, but is wide enough to receive the point of a fin- 
ger, and is the place where the lachrymal gland lies, 
that gland which lecrets the tears, and keeps the eye 
moift. 


PARIETAL BONE.—The parietal bones form 
much the greater fhare of the cranium : they are more 
expofed than any others, are the moft frequeritly bro- 
ken, and the moft eafily trepanned ; for the parietal 
bones, are more uniform in their thicknefs, and more 
regular in their two tables and diploe, than any others. 
But the accidental varieties of pits and depreffion, 
are very frequent i in them and the finus or great vein, 
and the artery which belongs to the membranes of the 
brain, both make their chief impreflions upon this 
bone. | 
_ The bone is very nearly of afquare form, furround- 
= by deeply ferrated edges, which unite them with each 
other, and with the occipital and frontal bones. All 
the corners of this bone are obtufe, except that one 
which lies in the temple, and which, running out toa 
greater length than the other corners, is fometimes 
named the spinous process of the parietal bone, though 
there can be no true procefs in a bone fo regular and 
flat. The lower edge of the bone is a neat femi-cir- 
ele, which joins the parietal to the temporal bone ; and 
the edge of each, 1s fo Haunted off, that the: sine of 

the 
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the temporal overlaps the eile of the parietal, with a Plate u. 
thin fcale, forming the fquamous future. About an ne i 
inch above the fquamous future, there is a femicircular 
ridge, where the bone is particularly white and hard ; 

and rays extend downwards from this, converging to- 
wards the jugum. The white femicircular line re- 
prefents the origin of the temporal mutcle ; and the 16». 
converging lines exprefs the manner in which the fibres 

of the mufcle are gathered into a fmaller compafs, to 

pats under the jugum, or arch of the temple. The 
fagittal future, or meeting of the two parietals, is mark- 

ed with a groove as big as the finger, which holds the 
Jongitudial finus, or great vein of the brain; but the Plate v 
groove is not fo diftinéily feen, unlefs the two bones ees 
are pugtogether; for onehalf of this flat groove be- 
longs to each bone. 

The great artery of the dura mater touches the 
bone at that angle of it which lies in the temple. It 
traverfes the bone from corner to corner, f{preading 
from the firft point, like the branches of a tree: it beats es a 
deep into the bone where it firft touches it ; but where — 17 
it expands into branches, its aetilins are very 
flight; commonly it makes groove only, but fome- 
times it is entirely buried in the bone ; {o that at the 
lower corner of the parietal, we cannot efcape cutting 
this vefiel, if we are forced to operate with the trepan. 

There is but one hole in the parietal bone: it is 
{mall and round, is within one inch of the meeting of 
the lambdoidal, and fagittal futures, and gives paflage 
to a {mall external vem, which goes inwards to the 
finus, and toa fmall artery which goes alfo inwards 
to the dura mater, or rather to the falx. 
| The 
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The meeting of the frontal and parietal bones, being 


imperfect in the child, leaves that membraneous inteft-_ 
ice, which by fome, is named folium or folliolum, from — 


its refembling a trefoil leaf, and was named by the an- 
cients hypothetically, bregma, fons *, or fountain ; 
they thinking it a drain of moifture from the brain; 
and fo the parietal bones are named offa bregmatis. 


OS OCCIPITIS, has alfo the names of os memoria, 


and os nervofum. Itisthe thickeft of the cranial bones, 
but is the leaft regular in its thicknefs, being tranfpar- 
ent in fome places, and in others fwelling into ridges 
of very firm bone. It gives origin or infertion to ma- 
ny of the great mufcles, which move the head and 
neck ; it f{upports the back part of the brag, con- 


tains the cerebellum or lefler brain, tranfmits the 
fpinal marrow, and is marked with the conflux of he "i 


chief finufes, or great veins of the brain. 

The EXTERNAL SURFACE Is exceedingly irregular, 5 
the impreffions of the great mufcles of the neck : For 
firft the trapezius and complexus, two great external 
mufcles of the neck and head, have their chief hold 
upon the occipital bone, by which there is formed one 


- great tran{verfe fpine. Below thefeagain, the reQi muf- 


cles, two fmall and deep mufcles of the head and 


. neck, make another tranfverfe {pine below. the firft: 


fo that there is a double tranfverfe {pine ; and the in- 
terftice betwixt the mufcles of the oppofite fides, leaves, 
of courfe, a prominent ridge or {pine, which, running 


from above downwards, croffes the firft ridges, and — 
makes © 


* The word pulfatilis, or fons pulfatilis, or beating fountain was, 
added, becaufe we feel the beating of the arteries of the brain there. 
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makes a crofs called the crucial /pine ; and in a ftrong Bat 
man advanced in years, where the ridges and hollows 3. 
are ftrongly marked, the point where thefe ridges crofs, 
is fo very prominent, as to be named the posTERIOR 4. 
TUBEROSITY Of the occipital bone. 

The iNTERNAL suRFacE. Oppofite to thefe ridges, fs. v. 
there are fimilar crucial ridges within; but more regu- 
lar, {mooth, and equal, and making only one tranfverie 
line. .The tentorium cerebello fuper-extenfum, is a 
diaphragm or traniverfe partition, which croffes the 
fkull at its back part ; cuts off from the reft of the cra- 
nium the hollow of the occipital bone, appropriates 
that cavity for the cerebellum, and defends the cere- 
bellum from the weight and preffure of the brain. 
This tentorium, or tranfverfe membrane, is att tach- 
ed to the GREAT INTERNAL RIDGE of the occipital bone. s- 
In the angle where this membrane is fixed to the 
ridge, lies the great finus or véin, which is called longi- 
tudinal finus, while it is running along the head ; but 
the fame finus, dividing in the back of the head, into 
two great branches, changes its name with its direction ; 
and the forkings of the veffel, are named the right and 
left lateral finufes, which go down through the ba- 
fis of the fkull; and being continued down the neck, 
are there named the great or internal jugular veins. 
This forking of the longitudinal, into the lateral finu- 
fes, makes a TRIANGULAR OR TRIPOD-LIKE GROOVE, Which © 
follows the internal ridges of the occipital bone: and 
above and below the tranfverfe ridge, there are form- 
ed four plain and {mooth hollows. The two upper ones, 7. 
are above the tentorium, and contain the backmoft 
lobes of the brain; the two lower ones, are under the s, 

tentorium, | 


Plate IT. 
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tentorium, and hold the lobes of the cerebellum or : 


little brain. eels | 
Processes. The proceffes or projections of the oc- 


cipital bone are few and fimple. 1. There is a part 


of the bone which runs forward from the place of the 


Fig. iv. & 
We 


Co 


foramen magnum, lies in the very centre of the bafe 
of the full, joins the occipital to the {phenoidal bone, 


and which, bothon account of its place, (wedged in the — 


bafis of the fkull), and of its fhape, which is rather 
{mall, and fomewhat of the form of a wedge, is named 


. the cUNIFORM, or WEDGE- LIKE PROCESS of the occipital 


bone. And, 2. There are two {mall oval procefles, Or 
button-like proje€tions, which ftand off from the fide; 
or rather from the forepart of the foramen magnum; 
or great hole, and which, being lodged in joints be- 
longing to the upper bone of the neck, form the hinge 
on which the head moves. Thefe two proceffes are 
named the conpyLes of the occipital bone. They are 


not very prominent, but rather flatened ; are of an o- © 


val form, and have their fore-ends turned a little to- 
wards each other; fo that by this joint the head moves 
dire€tly backwards or forwards, but cannot turn or 
roll. ‘The turning motions are performed chiefly by 


| 


the firft bones of the neck, Round the root of each — 
condyle, there is a roughnefs, which fhows where the - 
ligament ties this fmall joint to the correfponding bone 4 


of the neck. 
Ho .es.—1. Thefe condyles ftand jutt on the edge of 


the FORAMEN MAGNUM, Or great hole of the head, : 


which tran{mits the fpinal marrow, or continuation of 
the brain ; and the edges of this hole (which i is almoft 
a regular ‘ciicle) are turned and fmoothed; a little 
thicker 


| 
| 
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thicker at the lip, and having a'roughnefs behind that, aoe % 
giving a firm hold to a ligament, which, departing. 
from this hole, goes down through the whole cavity 
of "the fpine, forming at once a fhéath for the fpi- 
nal marrow, and a ligament for each individual bone. 
There paffes down through this great hole the fpinal 
marrow, and the vertibral vein. There comes up 
through it the vertibral arteries, which are of great im- 
portance and fize ; and a fmall nerve, which, from its 
coming backwards from the {pine to affift certain 
nerves of the brain, is named the fpinal ‘acceflary 
nerve. 
2. The fecond hole is placed a little behind the ring & 

_ of the foramen magnum, and juft at the root of either 
condyle, is round, and large, eafily found, and fome- 
times it is double ; it tranfmits the ninth pair, or great 
lingual nerve. 
3. There is another hole fmaller, and lefs regular 
than this laft. It is exactly behind the condyle, while ¢. 
the lingual hole is before it. It is for permitting a fmall 
vein, the cervical vein of the neck, to enter and drop 
its blood into the great lateral finus; but often it is 
not formed, and this. trifling vein —_ in by the great 
occipital hole. 

4. We hall defcribe with the ieaaiian bone that 

wide hoje which is common to the tempotal and oc- i 
-eipital bones, and which tranfimits the . Beene lateral 
finus. 2 


‘TEMPORAL BONE —The temporal se is, in Plate TV. 
the child, two bones; which retain their original aan 
names of pars petrofa and ‘pars {quamofa. ‘The whole 
esa | I bone 
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oe TV. 
Pg: I. Obl. 


Ao 


bone is very irregular in its thicknefs, and hollows; 


and procefles. The pars squamosa is a thin or fealy™ 


part ; rifes like a fhell over the lower part of the pa- 
rietal bone, and is fmoothed and flattened by the 
rubbing of the temporal mufcle. The pars PETROSA, 
often named os Lapmposum, or ftony bone, is hard, ir- 


regular, rocky ; jutts inwards towards the bafis of the 


fkull; contains the organ of hearing, and, of courte, 


receives and tranfmits all the nerves which are con-_ 
nected with the ear. There is a third portion of this | 
bone, viz. the occipital angle, which is thick and .~ 


hard ; is divided into cells, and forms thofe caverns 
which are fuppofed to be chiefly aia in reverbe- 
rating the found. 

The {fquamous part is grooved, to mee the fqua- 
mous futute ; is {colloped or fringed ; and exceeding- 
ly thin on its edge ; it is radiated, in confequence of 
its original offification fhooting out in rays. The 
petrous part again is triangular, unequal by the ca- 


Vities of the ear; it has a very hard, fhining, polifhed — 
like furface ; exceeded in hardnefs by nothing but the — 


enamel of the teeth: Where it projects into the bafe, 
it has feverat open points, which are filled. up with 
cartilaginous or ligamentous fubftance ; and its occi+ 
pital angle is connected with the other bones by the 
aditamentum future {quamofe. | 
Processes. 4. The zycomatic process rifes broad 
and flat before the ear; grows gradually fmaller.as it 
ftretches forward to reach the cheek-bone: it forms 
with it a zygoma, yoke, or arch of the temple, under 


which the temporal mulfcle plays. The temporal’ 


mufcle is ftrengthened by a firm covering of tendon; 
which 
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which firetches from the upper edge of this zygoma Plate TV. 


to the white line on the parietal bone; and feveral 


mufcles of the face 2*ife from the lower edge of the 


_ zygoma, particularly one named mafleter, which moves 
the jaw ; and ‘one named zygomaticus, or diftortor 
oris, becaufe it draws the angle of the mouth. The 
zygomatic procefs is united by a fhort future to the 
cheek bone, 


2. The sTYLoip PRocEss, Is : named from a flight 


refemblance to the ftylus, or point with which the 
ancients engraved their writings on tables of wax. It 
is cartilaginous long after birth ; even in the adult, it 
is not completely formed; it is exceedingly delicate 
and fmall; and when its cartilaginous point is fairly 
offified, as in old men, it is fometimes two inches 
long. It ftands obliquely. out from the bafis of the 
head, and is behind the jaws; fo that it gives con- 
venient origin to a ligament which goes downwards 
to fupport the os hyoides, or bone of the tongue; and 
it is the origin of many curious mufcles, chiefly of 
the throat and jaws. One flender mufcle going down- 
wards from the ftyloid procefs, and expanding over 
the pharynx, is called ftylo-pharyngeus; one going 
to the os hyoides, is the fiylo-hyoideus ; one going to 
the tongue, ts the ftylo-gloflus: and fince the procefs 
is above and behind thefe parts, the mufcles muft all 
pull backwards and upwards, raifing according to 
their infertions, one the pharynx, another the os 
hyoides, another the tongue. 

3. Processus vacinatts will not be eafily found, 
nor acknowledged as a procefs; for it is only a {mall 


ailing of a ridge of the bone, with a rough and bro- | 


5g ij ken- 
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. ken-like edge, on the middle of which the ftyloid 


" procefs ftands:: itis, in fhort, the root of the ftyloid 
procefs which anatomiufts have chofen to obferve, 
though it gives origin to no particular part; and 
which they have named vaginalis, as if it refembled a 
fheath for the ftyloid procefs. 


4. MAasToro£us,.or MAMMILLARIS, is a conical nip- — 


ple-like bump, like the point of the thumb ; it pro- 
jects from under the ear, and is eafily felt with the 
finger without ; itis hollow, with many cells which 
enlarge the tympanum, or firft cavity of the ear, and 


are thought to reverberate and ftrengthen the found. — 


Under its root, there is a deep and rough rut which. 


gives a firm hold to the firft belly of the digaftric 
mufcle ; and the point or nipple of this procefs is the 


point into which the maftoid mufcle is inferted from | 


before ; and the complexus obliquus and trachelo- 
mattoideus mufcles from behind. It has been pro- 
poled of late years, that, in certain cafes of deafnefs, 
we fhould open this part with the trepan. ok 

8. The aupirory Process is juft the outer margin 
of the hole of the ear. It is in a child a diftiné ring, 
which is laid upon the reft of the bone. The mem- 
brane of the ear is extended upon this ring, like the 


head of a tambour upon its hoop, whence this is 


named the circle of the tambour by the French, and by 
us the drum of the ear. In the adult, this ring is fairly 
united to the bone, and is named the proceflus audi- 


- ' torius ; and may be defined a‘circle, or ring of bone, 


with a rough irregular edge; the drum or membrane 
of the ear is extended upon it, and the cartilaginous 
tube of the ear is. Ete d tisites and this ring occupies 
ie Boras the 
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the {pace from the root of the mamillary to the root 
_ of the zy gomatic procefs. 

Horses. The temporal bone is perforated with 
many holes, each of which relates to the organ. of 
hearing ; fome for permitting nerves to enter; others 
to let them out; others for the free paflage of air to 
the internal ear. 


me IV. 
° & i us 


1. The MEATUS AUDITORIUS EXTERNUS (the circle of Fig.i. a 


which has been defcribed), is covered with the mem- 
brane of the drum, and communicates the vibratory 
‘motion of the air for moving and exciting the inter- 
nal organs. 

2. The MEATUS AUDITORIUS INTERNUS, is that hole 
_ by which the auditory nerves have accefs to the ear. 
It is a very large hole, feated upon the back of the 
pars petrofa, which is of a triangular form. The hole 
is at firft large, f{mooth, almoft a regular circle, with 
a fort of round lip. Within this are feen many {mall 
holes, the meaning of which is this: The auditory 
nerve is double from its very origin in the brain: it 
confifts, in fat, of two diftin@ nerves, the portio 
dura, and the portio mollis. The portio mollis is a 
large foft and delicate nerve, which conftitutes the 
true organ of hearing; and when it is admitted into 
the ear, it is expanded into a thin web which fpreads 
over all the cavities of the ear, as the cochlea, femi- 
circular canals, &c. The portio dura, the fmaller 


Fig. u. 


part of the nerve, paffes indeed through the ear, but . 
it is quite a foreign nerve ; it is not diftributed within - 


the ear ; it keeps the form of a diftin& cord, and paf- 
fing through the temporal. bone, it comes out upon 
be the “ia Where it is expanded ; fo that the portio 

dura 
a. 
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dura is a nerve of the face, pafling through the ear, 
but forming no part of that organ. Thus the two 
nerves, the portio dura and mollis, enter together ; 
they fill the greater hole, and then they part: the 
portio dura, entering by one diftinG hole, takes its 
courfe along a diftiné& canal, the aqueduct of Fallo- 
pius, from which it comes out upon the cheek ; while 
the portio mollis, entering by many fmaller holes in- 
to the cochlea, femicircular canals, and other internal 
parts of the ear, 1s expanded in thefe cavities to form 
the proper organ of hearing. 

3. There is a {mall hole which will admit the point 
of a pin upon the fore part of the petrous bone. This 
hole receives a fmall twig reflected from the fifth pair 
of nerves; the nerve is as fmall as a fewing thread ; 
it can be traced along the petrous bone by a sane 


groove; which conducts it to the hole; and when it 


enters the ear, it goes into the fame canal with the 
portio dura, and joins itfelf to it. 

4. The hole by which the portio dura pafles out 
upon the cheek, is found juft before the maftoid, and 
behind the ftyloid procefs; and, being betwixt the 
two, it is named the STYLO-MASTOID hole, and is fo 
{mall, as juft to admit a pin. 


s. The hole for the Euitachian tube is very irregular. ! 


No air can pafs through the membrane of the drum ; 
and as air is neceflary within the ear, it is conte 
upwards from the palate by the 1rzR A PALATO AD 


AUREM, or, as it is commonly cailed, the Eusracuran 


tuBE. ‘This tube is long, and of a trumpet form ; its 
mouth, by which it opens behind the noftril, is wide 
enough to receive the point of the finger ; it grows 

gradually 
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gradually fmaller as it advances towards the ear: it 1s 
cartilaginous in almoft its whole length ; very little 
of it confifts of firm’bone ; fo that the ftudent, in ex- 
-amining the fkull, will hardly find the euftachian 
tube; for the cartilage being rotten away, nothing is 
left but that end of the canal that is next the ear, 
which open both above and, below, ragged, sini aar 
and broken. 

When we have a fore throat, the pain extends up 
along this tube into the ear; when we have a cold, 
both our voice and our es is hurt; the one by 
the ftuffing of the finufes, the other by the ftuffing of 
the Euftachian tube. When we fhut the nofe and 
mouth, and blow ftrongly, we feel a crackling in the 
ear, as in the place of the Euftachian tube; when we 
dive, we feel the fame, by the econdenfation of the 
air: and fometimes by forcing the air ftrongly up- 
wards through the ear, or by vomits, obftruction of 
the Euftachian tube, and the deafnefs which attends 
that accident, are very fuddenly, and, we may fay, 
violently removed ; or fometimes the cure is attempt- 
ed by fyringing, or by cleaning the mouth of this 
tube with a probe, juft as we do the external ear. 

The other holes do not relate to the ear, and are 
chiefly for tranfmitting the great blood veflels of the 
brain, ; | | 

i. The carorip ARTERY, the chief artery of the 
brain, enters into the fkull near the point of the pe- 
trous bone, and. juft before the root of the ftyloid pro- 
cels. The artery goes firft directly upwards, then o- 
bliquely forwards through the bone, and then again 
upwards, to emerge upon the infide of the fkull; fo 


that 
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ts that the carotid makes the form of an Italic S, when 

. it is pafling through the fubftance of the bone; and, 
in place of a mere hole, we find a fort of fhort canal, 
wide, a little crooked, and very fmooth within. There 
feems to be a particular defign in this angle, which 
the artery is forced to make: perhaps it is defigned to 
abate the violence with which the blood would drive 
forwards into the brain; for in many of the lower ani- 
mals, there are ftill more particular provifions than 
this, the artery being prevented from entering the 
brain in one great trunk, by a curious divifion, into 
many branches, which meet again. It is at this parti- 
cular point that we are fenfible in our own body of the 
beating of thefe two great arteries; and Haller is at 
pains to inform us, that, during a fever, he felt this 
beating in a very diftrefling degree. 

9 . 2 The GREAT LATERAL SINUS comes out through 
the.temporal bone, to form the internal jugular vein: 
The courfe of the finus may be eafily traced by the 
sroove of the occipital bone downwards, behind the 
pars petrofa: there alfo it makes a deep groove, and 
ends with a large inteftine-like turn, which makes a 
large cavity in the temporal bone, big enough to re- 
ceive the point.of the finger: ‘The finus paffes out, 
not by any particular hole in the temporal bone, but 

Plate VI. Ly what is called a common HOLE, viz. formed one half 
by the temporal, and one half by the occipital bone. 
This hole is very large; is lacerated or ragged like. It 
is fometimes divided into two openings, by a fmall 
point, or fpine of bone. The larger opening on one 
fide of that point tranfmits the great finus, where it 
begins to form the jugular vein ;. and the fmaller open- 
ing 
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ing tranfmits the eighth nerve of the fkull, or par va- Piste #. 
gum which goes down towards the ftomach, along 
with the jugular vein. 

There is a fmall furrow upon the very angle or Mis: i}. 
ridge of the petrous bone, which is made by a {mall 
vein of the brain going towards the end of the lateral 
finus. 34 
3. There is a fmall hole oti the dutfide of this bone, Fis + ™ 
in the occipital angle ; or rather the hole is oftener 
found in the line of the future (the additamentum {u- 
ture {quamofe). Sometirtes it is in the occipital bone; | 
or fometimes it is awanting : it tranfmits a trifling vein 
from without, into the great finus, or a {mall artery 
going to the dura mater. 

That hollow under the root of the zygomatic pro- 
cefs, which ledges the hinge of the jaw-bone, muft be 
defcribed along with the lower jaw. 


The ATHMOID BONE—Is perhaps one of the Fig.iii.s 
moft curious bones of the human body. It appears al- 2 
moft a cube, not of folid bone, but exceedingly light, 
{pongy,and confifting of many convoluted plates, which 
form a net-work like honey-comb. © It is eurioufly en- 
clofed in the 08 frontis, betwixt the orbitary procefies of 
that bone. One horizontal plate receives the olfactory 
nerves, which perforate that plate with fuch a number 
of {mall holes, that it refembles a fieve. whence the 
bone is. named ecribriform, or zethmoid bone. Other 
plates dropping perpendicularly from this one, receive 
the divided nerves, and give them an opportunity of 
expanding into the organ of fmelling; and thefe 
bones, upon which the olfaCtory nerves are fpread out, 
are fo much convoluted, as to extend the furface of 

ain | this 
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ay a this fenfe very greatly, and are named {pongy bones. 


Fig. il. 
iv. 


Another flat plate lies in the orbit of the eye, which 
being very fmooth, by the rolling of the eye, is named 
the os planum, or fmooth bone; fo that the ethmoid 
bone fupports the forepart of the brain, receives the: 


makes a chief part of the orbit of the eye; and the 
fpongy bones, and the os planum, are neither of them 
diftinét bones, but parts of this ethmoid bone. 

The CRIBRIFORM PLATE is exceedingly delicate and 
thin, lies horizontally over the root of the nofe, and 
fills up neatly the {pace betwixt the two orbitary plates 
of the frontal bone. The olfactory nerves, like two 
{mall flat lobes, lie out upon this plate, and adhering 
to it, fhoot down like many roots through this. bone, 
fo as to perforate it with numerous {mall holes, as if it 
had been dotted with the point of a pin, or like a nut- 
meg grater. 

This plate is horizontal; but its proceffles are per- 
pendicular, one above, and three below. 

1. The firft perpendicular procefs is what is called 
CRISTA GALLI, a {mall perpendicular projection, fome- 
what like a cock’s comb, but exceedingly fmall, ftand- 
ing diretly upwards from the middle of the cribriform 
plate, and dividing that plate into two; fo that one ol- 
factory nerve lies upon each fide of the crifta galli ; and 
the root of the falx or feptum betwixt the two hemi- 
fperes of the brain, begins from this procefs. The fora- 
men cecum, or blind hole cf the frontal bone, is form- 
ed partly by the root of the crifta galli, which is very 
{mooth, and fometimes, it is*faid, hollow or cellular. 

2. Exactly oppolite to this, and in the fame direction 
with it, (2. e.) perpendicular to the ethmoid plate, 

ftands 


- olfactory nerves, forms the organ of felling, and — 
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- ftands out the nwasat pLate of the ethmoid bone. it ak 
is fometimes ealled the azygous, or fingle procefs of they. 
sthmoid, and forms the beginning of that feptum or 
partition which divides the two noftrils. This pro- 
eefs is thin, but firm, and compofed of folid bone ; it 
is commonly inclined a little to one or other fide, fo as 
to make the noftrils of unequal fize. The azygous 
procefs is united with the yomer, which forms the chief 
part of the partition; fo that the feptum, or parti- 
tion of the nofe, confifts ef this: azygous procefs of 
the zethmoid bone above, of the vomer below, and |. 
of the cartilage in the fore or projecting part of the 
nofe; but the cartilage rots away, fo that what- 
ever is feen of this feptum in the full, mutt be either 
ef the ethmoid bone or the vomer. 

3. Upon either fide of the feptum, there hangs down 3. 
4 SPONGY BONE, one hanging in each noftril, They 
are each rolled up like a fcroll of parchment: they 
are very fpongy ; are covered with a delicate and fen- 
fible membrane, and when the olfactory nerves depart 
from the cribriform plate of the ethmoid bone, they 
attach themfelves to the feptum, and to thefe ‘upper 
{pongy bones, and expand upon them fo, that the con- 
--yolutions of thefe bones are of material ufe in expand- 
ing the organ of fmelling, and detaining the odorous 
‘effluvie till the impreflion be perfect. Their convolu- 
tions are more numerous in the lower animals, in pro- 
portion as they need a more acute fenfe. They are 
named {fpongy, or turbinated bones, from their con- 
volutions, refembling the many folds of a turban. 

The {pongy bones have a great many honeycomb- 
like cells conneéted with them, which belong alfo to 
the ergan of {mell, and which are uleful perhaps by 
: oa, detaining 


Plate III. 
Fig. ii. & 
iv. 
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detaining the effluviz of odorous bodies, and allo by 
reverberating the voice. ‘Thus; in a common cold, 
while the voice is hurt by an affection of thefe cells 
the fenfe of {melling is almoft loft. 

4. The orpirary Plate of the ethmoid bone 1s a 
large furface, confifting of a very firm plate of bone, 
of a regular {quare form, exceedingly {mooth and po- 
lifhed: it forms a great part of the focket for the eye, 
lying on itsinner fide, When we fee it in the detach- 
ed bone, we know it to be juft the flat fide of the eth- 
moid bone; but while it is incafed in the focket of 
the eye, we fhould believe it to be a {mall {quare bene; 
and from this, and from its imoothne(s, it has got the 
diftinct name of os planum, 

5. The os uneuts fhould alfo, perhaps, be counted as 
a part of this bone; for though the os unguis, when 
obferved in the orbit, feems to be a {mall detatched 
bone, thin, like a fcale, and of the fize of the finger 
nail (whence it has its name), yet in the adult, the os 
unguis is firmly attached to the ethmoid bone, comes 
along with it when we feparate the pieces of the fkull, 
and when the os unguis is pared off from the eth- 
moid bone, it expofes the cells. | 

This os unguis, then, is a {mall {caly-like plate, in 
the inner corner of the orbit juft over the nofe. We 


— 
iit ei ee TD 


find in it that groove which holds the lachrymaldee/o4 


and conducts it to the nofe ; and it is this thin bone 
that we perforate in making the new paflage into the 
nofe, when there is an obflrution in the natural duct. 

6. The cxxxs of the zthmoid bone, which form fo 


important a thare of the organ of {mell, are aranged in 


great numbers, along the fpongy bone. They are 
9 | {mall 
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fmall, neat cells, much like a saptriicitie and regu- Fig. il 
larly arranged in two rows, parted from each other iv. 
by a thin partition; fo that the os planum feems to 
have one fet of cells attached to it, while another re- 
gular fet of cells belongs in like manner to the fpongy 
bones. The cells are thus twelve in number *, opening 
into each other, and into the nofe. | 

Thefe cells are frequently the feat of venereal ulcers, 
and the {fpongy bones are the furface where polypi 
often fprout up. And from the general conne¢tions 
and forms of the bone, we can eafily underftand how 
the venereal ulcer, when deep in the nofe, having got 
to thefe cells, cannot be cured, but undermines all the 
face; how the venereal difeafe, having affe@ted the 
nofe, foon fpreads to the eye, and how even the brain 
itfelf is not fafe. We fee the danger of a blow upon 
the nofe, which, by a force upon the feptum, or middle 
partition, might deprefs the delicate cribriform plate, 
{fo as to opprefs the brain with all the effects of a frac. 
tured fkull, and without any operation which could 
give relief. And we alfo fee much danger in pulling 
away polypi, which are firmly attached to the ae 
ipongy bone, 


SPHENOIDAL BONE.—The fphenoidal bone Fis-v.&v; 
completes the cranium, and clofes it below. It is na- 
med sPHENOID CUNIFORM, Of WEDGE-LIKE bone, from its 
being incafed in the very bafis of the fkull; or it is na- 
_ Med os MULTIFORME, from its irregular eve It is much 
of the fhape of a batt, whence it is often named the prr- 
REGOID BONE, its temporal procefles being like extended 

‘wings ; its pterigoid procefles like feet; its middle like 

: the 


* The number is commonly twelve, but not regularly fo. 
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the body and head of a bat; its wingzlike procefles, 
are in the hollow of the seit os forming a part of the 
{quamous future, and alfo compofing a part of the or- 
bit of the eye. Its pterigoid procefles hang over the 
roof of the mouth, forming the back of the noftrils: 
the body is in the very centre of the fkull, and tranf- 


mits almoft all the nerves of the brain; but ftill the 


body bears fo {mall a proportion to the bone, that we 
have not a regular centre to which all the proceiles 
can be referred; fo that we are always in defcribing 
this bone, moving forwards from point to point, from 
one procefs or hole to the next, — | 


PROCESSES.—1. The ata, or wines, often nam- 
ed temporal procefles, rife up in the temple, to form 
part of the hollow of the temple; and the wings of the 
{phenoid bone meeting the frontal, parietal, and tem- 


poral bones, by a thin fcaly edge, they make part of 


the {quamous future, and give a fmooth furface for 
the temporal mufcle to play upon. 

2. The other fide of this fame procefs looks towards 
the focket of the eye, and has a very regular and 
fmooth furface ; it is exadly oppofite to the os pla- 
num. As the ethmoid bone forms part of the infide 
of the orbit, the wing of the {fphenoid bone forms part 
of the outfide of the orbit; and {fo the furface turned 
towards the eye is named the orBITARY PROCESS of the 
{pheenoid bone. 

3. The lower, or back part an this bone runs out 
into a narrow point, which finks in under the petrous 
portion of the temporal bone, and being fharp pointed, 
it is named the SPINOUS Process. Itis very remarkable 

for 


ee 
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for a fmall hole which permits the great artery of the Serum 
dura mater to enter. 

4. The point of this fpinous procefs projects inthe + 
form of a very fmall peak, which will hardly be found 
by the ftudent. It projects from the bafis of the fkull 
juft within the condyle of the lower jaw, and being a 
{mall point, like the point of the ftilus, or iron-pen, 
it alfo is named styLorp process, and gives rife to a 

_ curious mufcle of the pallate. | 

5. The PTEREGOID PROCESSES *, are four in number, 
two on either fide. They are thofe procefles, upon 
which (with the {pinous procefs) the bone natural- 
ly ftands, and which, when we compare it with a bat, 
reprefent the legs; one of each fide, is named external 
pteregoid, the other is named the internal pteregoid 
proces. 

1. Each EXTERNEL PTEREGOID PRocsss, is thin, flat, 
and broad, and extends farther backwards. Each In- 
TERNAL PTEREGOID procels, is taller and more flender; 
not fo flat nor broad. It hasits end rifing higher than the 

- other, and tipped with a {mall neat hook, named the 
hook of the pteregoid procefs. The inner pteregoid 
proceffes, form the back of the noftrils. The Euftachian 
tube, comes downwards, in a wide groove betwixt the 
two proceffes, and then turning its wide mouth towards 
the noftril, it opens juft behind the internal procefs, 
viz., behind the noftril, and over the back of the pa- 
late. The hook of the pteregoid procefs, is called the 
hook of the palate, of which it forms the backmoft 
point. The mufculus cirumflexus vel tenfor pallati, rif- 
ing from the mouth of the euftachian tube, turns with a 


{mall 


| * There is fome confufion in this name, fince pterigoid fignifies 
_ aliform, or wing like procefles, 
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Plate 11. {mall tendon round this hook, like a rope over its pul- 


Fi g.v. 


“ly; and the great mufcles of the lower jaw, the only 


ones for moving it fideways, or for its grinding mo- 
tions, arife from the pteregoid proceffes, fo as to be 
named the external and internal pterezoid mufcles, 
according to the procefles from which they arife. 

6. The azycous process *, is fo named, from its be- 
ing fingle, becaufe it is feated in the centre of the 
bone, fo that it can have no fellow. It ftands perpen- 
dicularly downwards and forewards, over the centre of 
the nofe, and its chief ufe, is to give a firm feat or in- 
fertion for the vomer or bone, which forms the feptum. 
This, with the azygous procefs of the ethmoid bone 
united, forms the upper and back parts of the feptum; 
and the vomer, or proper bone of the partition, ftands, 
with a fplit edge, aftride over thefe two proceffes, fo as 
to have a very firm feat. 

7. The cL¥yNnorp processes, have, like many parts of 
the human body, a very whimfical name, very ill fuit- 
ed to exprefs their form; for it is not eafy in this in- 
ftance, to acknowledge the likenefs of four little knobs, 
to bed-pofts; yet the clynoid procefles, are very remark- 
able. Thetwo aNTERIOR CLYNOID PROCESSES, are {mall 
bumps, rather fharp, projecting backwards, and ter- 
minating in two flat projecting points. The posrz- 

RIOR 


* Azygous is a term, which is applied to fuch parts as have no 
fellow; becaufe almoft always the parts on one fide of the body, 
are balanced by fimilar and correfponding parts on the other fide. 
When they ftand in the centre of the body, or are otherwife fingle, 
we call them azygous, and fo the azygous procefs of the ethmoid 
and fphenoid, and other bones ; or the azygous vein, which runs in 


the centre of the thorax, and is fingle. 
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RIOR CLYNOID PRocESSES, rife about an inch furtherback- Plate IIT. 
wards, and are, as it were, oppofed to the others. They "* i 
rife in one broad and flat . procefs, which divides 
above into two points, fmall and round, or knobby at 
their points; and they lock forwards towards the an- 
terior clynoid procefies. 

The CELLA TURCICA EPHIPPIUM, or Turkifh faddle, 10, 
is the fpace enclofed by thefe four procefles, and is 
well named. The cella turcica, fupports the pituitary 
gland, an appendage of the brain, the ufe of which is 
unknown. The carotid arteries, rife up by the fides 
of the cella turcica, and mark its fides with a broad 
groove. The optic nerves lie upon a groove at the 
fore part of the cella turcica, betwixt the two anterior 
clynoid proceffes ; and fometimes the two anterior pro- 
ceffes, ftretch backwards, till they meet the pofterior 
ones, and form an arch, under which, the carotid ar- 
tery pafles. Often the pofterior clynoid knobs cannot 
be fairly diftinguifhed; fince in many fkulls, they 
form but one broad procefs. 

This bone has alfo its cells, for all that part which piste v. 
we call the body of the bone, all the cella turcica, Fie * 
that fpace which is betwixt the clynoid proceflés 
within and the azygous procefs without, is hollowed 
into one large cell, divided with a middle partition: 

It is indeed, lefs regular than the other cells; it is fome- 
times very large, fometimes it is not to be found; it 
has other triffling varieties, which it were idle to de- 
{cribe. AS it communicates with the «thmoid cells; 
it probably performs one office with them, is almoft a 
continuation of them fo that when any one is lefs or 
awanting, the others are proportionally larger. | 
L HOLES. 
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Plate ITI. 
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HOLES.—The fphenoid bone, is fo placed in the 
very centre of the fkull, that its holes tranfmit the 
principal nerves of the fkull, and it bears the marks of 
the chief arteries. 

1. The opric notss, are large, round holes, juft un- 
der each anterior clynoid procefs. We trace the optic 
nerves, by a large groove into each optic hole; and 
an artery goes along with them, named the opthalmic 
artery, about the fize of a crow-quill, twifting round 
the optic nerve, and giving arteries to the eye-lids, 
mufcles, and lachrymal gland, but moft efpecially to 
the ball and’ humours of the eye itfelf.. This ocular 
or opthalmic artery, comes off from the great carotid, 


while it lies by the fide of the cella turcica; and it is — 


a branch again of this ocular artery, which goes out 
upon the forehead, forming the fuperciliary notch, or 


hole. 


2. 'The FORAMEN LACERUM, is next in order, and is 
fo named, becaufe it isa wide flit. The foramen la- 
cerum, is wide near the cella turcica, grows gradually 
narrower, as it goes out towards the temple, till it ter- 
minates almoft in a flit. .The upper line of the fora- 
men lacerum is formed: by the anterior clynoid pro 
ces, extending outwards, fharp and flat: And this is 


what fome have chofen to diftinguifh by the name of. 


FRANSVERSE SPINOUS PROCESSES, or the little wing of In- 
grafias, who had obferved it. 

The nerves of the fkull, are counted from before 
backwards. There are nine nerves, proper to the 
fkull ; the rft, or olfactory nerve, perforates the cribrit- 
form bone; the 2d, or optic nerve, paffes through 
the optic hole; the 3d, 4th, part of the sth, and 

. 6th 


ae Cee 
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6th pairs of the nerves, pafs through this foramen la- 
cerum, or wide hole, to go alfo into the eye. The op- 
tic nerve, forms the proper organ of vifion. , The {mal- 
ler nerves of the 3d, 4th, 5th, and 6th pairs, go to 
animate its mufcles, with the trifling exception of {ome 
fmall twigs, which, pafling through the orbit, mount 
upon the forehead, or go downwards into the nofe.. 

3. ‘The FoRAMEN ROTUNDUM, is named from. its 
round fhape.. The foramen opticum, is indeed round, 
but it has already got an appropriated name. Now 
to give the young anatomift a regular notion of this, 
and of the next hole, we,muft enumerate the branches 
of the sth pair.. The fifth nerve of the brain, is as 
broad as the little finger, and lies by the fide of the 
cella turcica, where it divides into three lefler nerves, 
_ which are called branches of the 5th pair. The firft 
branch of the 5th pair, is deftined for the eye; the 
feeond branch of the 5th pair, for the upper jaw; the 
third branch of this 5th pair, for the lower jaw: fo 
the firft branch of the 5th pair, pafles through the 
foramen lacerum to the eye; the fecond. branch of 
the 5th pair, pafles through the foramen rotundum, to 
the upper jaw; the third branch of this great nerve, 
pailes through the foramen ovale, to the lower jaw; 
and if we had any faith in the do¢trines of nervous 
fympathy, we fhould fay, here is a wide fympathy pro- 
vided among the nerves of the eye, the face, and the 
lower jaw. — | 

The foramen rotundum then, is a hole exadly 
round, pretty large, opening immediately under the 
inner end of the foramen lacerum and tranfmitting the 
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,_ fecond branch of the sth f pair of nerves, to the upper 
” jaw. ; 

4. The roRaMEn OVALE, is an oval hole, larger than 
the foramen rotundum ; ; about half an inch behind it ; 


and tranfmitting the third branch of the 5th pair to 


the lower jaw. 

5: The FORAMEN SPINALE, OF SPINOUS HOLE, is a very 
fmall round hole, as if made with a large pin; is in 
the very point of the fpinous procefs ; is one third of 
an inch behind the oval hole, and tranfmits the fmall 
artery, lefs than a crow- quill, which conftitutes the 
chief artery of the dura mater, viz. that artery, 
which makes its impreffion upon the parietal bone. 

6. There is ftill another hole, which tranfmits a nerve 
curious in this refpett, that it is not going out from 


the full, but returning into it ; for the fecond branch | 


of the sth pair, or the fuperior ip tba nerve, fends 
a fall branch backwards, which having come with- 
in the fkull, enters the tempor al bone, and goes to join 
itfelf to the portio dura of the 7th pair, and in its way 


gives a fmall branch, to help out the flender begin- 


ning of the great fympathetic nerve. This retrograde 
branch of the maxillary nerve, gets back again into 
the full, by a hole which is found, yuft under the root 
of each pteregoid procefs, whence it is named PTERE- 
GOID HOLE * ; or by many, is named after its difcover- 
er, the Vipran ‘HOLE +. This hole is almoft hidden, 
under the point of the petrous bone, is ; not to be feen, 

but 


‘ This retrogade twig, is the little nerve, which perforates the 
Os petrofum onits fore part. Vide page 70. 
¢ Vidus medias, a perishes of Paris, and phyfician to Francts 


the firlt. 


— 7. 
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but in the feparated bones, and is nearly of the fize of plate mi, 

the fpinous hole. pee 
If there are found fome minute holes, about the cel- 

Ja turcica, they are the marks of fome blood veffels, 

entering the bone to nourifh it. 


CHAP. IV. 


OF THE BONES OF THE FACE AND JAWS, 


Tue face is compofed of a great number of {mall 
“ones, which are grouped together, under the com- 
mon name of upper jaw. There are fix bones on ei- 
ther fide of the face; but as their names could convey 
no diftin@ notion of the ufes, forms, or places of thefe 
bones, to enumerate them were but waite of time: 
they have indeed futures, and their futures have been 
very regularly enumerated ; but thefe bones meet each 
other by fuch thin edges, that no indentation nor 
proper future is formed. None of thefe futures run 
for any length, or are of any note, therefore I have 
only this to fay, concerning the futures of the face, 
that they are acknowledged to be purely a confe- 
quence gs ‘the olfification having begun in many 

an” points 5 
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points: no particular defign of nature has been fup- 
pofed. The futures, if they require names, are to be — 
named after the bones which they unite together. 


OSSA NASI.—The offa nafi are {mall bones, rather — 
thin, having no cancelli, being merely firm and 
condenied plates. They are convex outwardly, fo 
that the two together form nearly an arch. ‘They are 
oppofed to each other by a pretty broad furface, fo 
that their thin arch is firm. ‘They have a flat rough 
furface, by which they are laid upon the rough fur- 
face of the frontal bone ; fo that there alfo their con- 
nection is ftrong. They are enclofed by a branch of 
the upper jaw- bone, which ftretching upwards, is nam- 
ed its nafal procefs: and they lie with their edges un- 
der it in one part, and above it in another, in fuch a 
way, that they cannot eafily be forcedin. Laftly, © 


_ their lower edge is rough, for the firm attachment of ~ 


Fg. lie 


the cartilages of the note ; and their loweft point, or — 
that where the bones of the nefe and the griftles of the 
nofe are joined, is the moft prominent point (or as it is 
vulgarly called the bridge) of the nofe; from which 
connection, notwithftanding its firmneis, the cartila- 
ges are fometimes luxated. 

Os uncuis, fo named from its being of the fize and 


fhape of a nail; or fometimes named the os Lacury- 
MALE, from its holding the duc which conveys the 


tears, is that thin fcale of bone which I have defcribed 
as belonging to the os cethmoides. It 1s:;commonly de- © 


{cribed asa diftinet bone ; it is a thin flat bone, a fingle 


{fcale, without any cancelli; it is found in the inner 
angle of the eye, at its forepart, and juft touching the ~ 
| top 
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top of ttre nofe; it has a large groove in it for holding» Plate IV. 
the lachrymal fac and dud. One half of this bone is nid 8 
behind the groove, and there the eye rolls upon it. 
One half of it is occupied by the groove for the nafal 
dud; and the other fide of the groove is formed by the 
rifing branch, or nafal procefs, asit is called, of the up- 
per jaw-bone. The os unguisis delicate, and eafily 
Broken, being as thin asa fheet of paper. It is this 
bone which is pierced in the operation for the fiftula 
lachrymalis, which is eafily done, almoft with a blunt 
fteel or probe; and the chief caution is to keep for- 
wards, fo as to perforate in the place of the groove, as 
that will lead into the nofe, and not behind it, which 
would carry the perforating inftrument into the ceth- 
moidal finufes, and perhaps wound the {pongy bone. 
_ This bone feems peculiarly liable to caries, which is 
perhaps the nature of all thefe thin bones ; for as they 
have no marrow, they muft depend entirely on their 
periofteum, which they are no fooner robbed off than 
they die. | 

Ossa MAXILLARIA SUPERIORA.—The upper jaw- -bones Pig. vii. 8 
are particuiarly worthy of notice ; for here we find all 
that is curious in the face, even to its fize and fhape. 
‘The upper jaw-bones are of a very great fize, forming 
as it were the foundation or bafis of the face. They 
fend a large branch upwards, which forms the fides of 
the nofe ; a broad plate goes backwards, which forms 
the roof of the palate. There is a circular projection 
below, which forms the alveoli, or fockets of the teeth. 
The upper jaw-bones are quite hollow within, form- 
ing a very large cavity, which is capable of containing 
an ounce of fluid, or more: And the fize of this ca- 

vity 
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Pitetv. vity feems to determine the height of the cheek-bone; 
Fig v4 ® and the form of the face; and the difeafed enlarge- 
ment of this cavity. raifes the cheek-bone, leffens the 
eye, and deforms the face in a very extraordinary des 
gree. 
Thefe proceffes, and this cavity of the bone, are 
what deferve moft particular notice. 

x. 4. The firft 1s the NASAL. PROCESS, which extends 
upwards, to form the fide of the nofe. It is arched 
outwards, to give the noftrils fhape. Its fides fupport 
the nafal bones ; and the cartilages of the ale nafi, or 
wings of the: ae are fixed to the edges of this nv? 
cefs. 

2. A plate of this bone is called the orbitary pro- 
cefs. This thin plate is the roof of the great cavity, 
which occupies this bone entirely. It is at once as a 
roof to the antrum maxillare, and as a floor for the 
eye to roll upon. There is a wide groove along the 
upper furface of this plate, in which the chief branch 
of the upper maxillary nerve lies: And this nerve; - 
named infra orbitary nerve from its lying thus under 
the eye, comes out by a hole of the jaw-bone under 
the eye, which is named infra orbitary hole. And 
thus the nerve appearing upon the cheek, is the chief 


Be 


merve of the face. 

5. 3. This great bone is the bafis upon which the 
cheek-bone ftands; and that it may have a firm place, 
there is a rough and (as anatomifts call it) fcabrous 
furface, which makes a very firm future with the cheek- 
bone ; and as this furface rifes a little, it is named the | 
malar procefs. 


A. From 


~ 
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4. From the lower circle of the upper bone, there 
projects a femicircle of bone, which is for lodging the 
teeth of the upper jaw. This circle of bone is as deep 
as the fangs of the teeth are long. And it may be 
very truly named a procefs (PROCESSUS ALVEOLARIS), 
finice 1t does not exift im the foetus, nor till the teeth be- 


gin to be formed ; fince it grows along with the teeth, 


and is abforbed and carried clean away when in old 
age the teeth fall out. The fides of the fockets in 


which the teeth are lodged, are extremely thin, and 


furround them clofely. The teeth are fo clofely em- 
braced by their fockets, and we are fo far from being 


‘poffeffed of any inftrument by which they can be 


pulled perpendicularly out, that the fockets can fel- 
dom efcape ; they are broken or fplintered in perhaps 


one of four extractions, even by the moft dextrous ar- 


tifts in that line. 
§. The rALare process is a plate of bone which 


divides the nofe from the mouth, conftituting the roof 


of the palate, and the floor cr bottom of the noftrils. 


This plate is thinner in its middle, and thicker at ei- 
ther edge: thus, it is thick where it firft comes off 


trom the alveolar procefs ; it is thin in its middle ; and 


‘It is again thick where it meets its fellow of the oppo- 


fite fide. For at the place where the two upper jaw- 
bones meet, the palate plate is turned upwards, fo 
that the two bones are oppofed to each other in the 
middle of the palate, by a broad flat fyrface, which 


cannot be feen but by feparating the bones. This fur- 


face is fo very rough, that the middle palate future 


-almoft refembles the futures of the fkull; and the max- 


; illary bones are neither eafily feparated, nor eatily 


M joined 


Plate IV. 
“ig. Vil. Gc» 


Fig. 
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Platetv. Joined again. This meeting of the palate plates by a _ 
vee cae broad furface, makes a rifing fpine, or fharp ridge to- 
wards the noftrils ; fo that the broadnefs of the furface 
by which thefe bones meet, ferves a double purpofe ; 
it joins the bones fecurely, and it forms a fmall ridge © 
upon which the fplit edge of the vomer, or partition of 
the nofe is planted. ‘Thus we find the palate plate 
of the maxillary bones conjoined, forming almoft the 
whole of the palate, while what are properly called — 
the palate bones form a very fmall fhare of the back | 
part only. Asthefe thinner bones of the face have 
no marrow, they are nourifhed by their periofteum — 
only ; they are of courfe perforated with many {mall — 
holes. A great many minute holes are found a- 
long the palate plate, about the place of the fock- — 
ets, and indeed all over the maxillary bones: And — 
this is particular in the palate, that the hard mem-_— 
brane, or convering of it, is fixed to the bony plate — 
by many rough tubercles, and even by {mall hooks, 
which are eafily found in the dried bone. 

6. 6. The aNTRUM MAXILLARE, or cavity of the jaw-bone, 
is commonly named ANTRUM HIGHMORIANUM, after its 
difcoverer Highmore. We have gone round the an- } 
trum, on all its fides, in defcribing thefe proceffes of 
the bone: the palate plate makes the floor of the an- — 
trum; the orbitary procefs makes its roof; the cheek, — 
quite up' from the fockets-of the teeth to the lower 
part of the eye, forms its walls or fides : fo that when 
the antrum enlarges, it is the cheek that becomes de- 
formed; and when we defign to open the antrum, — 
we either perforate the cheek, or pull one of the 
teeth. The antrum is round towards the cheek, but 

| it 
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it has a flat fide towards the nofe ; it is divided from Plate Iv. 
the cavity of the noftril by a flat and very thin plate Agee e 
of bone; it feems in the naked fkull to have a very 
wide opening, and the lower fpongy bone is hung by 
a {mall hook upon the edge of this thin feptum, 
which divides the antrum from the nofe; but in the 
fkull, covered with its foft parts, we find the antrum 
almoft clofed by a membrane which ftretches over 
the opening, and leaves but one or two very {mall 
holes, of the fize of the fmalleft pea, by which, per- 
haps, the reverberation of found in the antrum is 
more effeiual in raifing the voice, and by which {mall 
hole, the mucus, which is fecreted in, the antrum, 
drops out into the nofe. The cavity of the antrum, 
like the inner furfaces of the noftrils, is covered with 
a membrane, and is bedewed with mucus; and the 
mucus drops more or lefs freely in various pofitions of 
the head. Sometimes by cold, or other accidents, in- 
flammations and fwellings of the membrane come 
on; the holes are clofed; the drain of matter is fup- 
preffled and confined within, and the cheek {wells. 
Perhaps there may be fome particular difeafe of the 
membrane with which the cavity is lined, or of the 
bone itfelf: in one way or other, difeafes of this ca- 
vity, and collections of matter, dreadful pain and 
caries of the bone, are very frequent ; then the cheek 
rifes ; the face is irrecoverably deformed. Sometimes 
the matter makes its way by the fides of the teeth, 
or at laft, it burfis through the bones, makes an ulter ~ 
in the cheek ; and then there is a natural cure, but 
flow and uncertam. There is no very fure mark of 
this difeafe ; it may be known by an attentive retro- 
M iy {pect 
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{pect of all the circumftances. The difeafe is not to be’ 
fily nor certainly difeovered; but a very long con- 
tinued toothach, an uncommon degree of pain, or 
greater affection of the eye, with a {welling and red- 
nefs, and gradual rifing of the cheek, are very fufpi-_ 


¢ious figns. The pulling of the fecond or third ot 


the grinding teeth, often brings a fplinter away with 
it, which opens a road for the matter to flow; or 


though there be no breach of the focket, often the 


confined matter follows the teeth, becaufe not unfre- 
quently the longer fangs of the grinders naturally 
penetrate quite into this cayity of the jaw: if the mat- 
ter fhould not flow, the floor of the antrum is eafily 
perforated, by introducing a fharp ftillet by the focket | 
of the tooth that is pulled. The fow of the matter 
gives relief, and injections of various medicines com- 
plete the cure. But as this opening is fometimes a 
cure, It is fometimes alfo a difeafe; for the breaking 
of a focket, fometimes opening a way into this an- 
trum, there follow: inflammation of its internal furface, 
a running of matter, and fometimes caries of the 
bone. cae 
Hoxxs.—The holes of the jaw-bone are two only: 
1. The mrrad-orpirary hole, for tranfmitting the 
infra-orbitary nerve from the bottom of the eye, 
comes along under the eye in a bony groove, and 
makes generally one large round hole on the cheek, 
juft under the margin of the orbit, or fometimes 
the nerve divides and makes two {maller holes in 
its pailage upon the cheek ; and, 2. A hole in the 
palate plate, which belongs equally to each of the 
palate bones; for it is betwixt the two bones in the 
fore part, or beginning of the palate future behind 
| the 
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the two firft cutting teeth. This hole is named Fo- 
RAMEN INCISIVUM, as Opening juft behind the incifive 
or cutting teeth; or it is named ANTERIOR PALATINE 
HOLE, to diftinguifh it from one in the back of the 
palate: This hole is large enough to receive the point 
of a quill; it is fingle towards the mouth; but to- 
wards the nefe, it has two large openings, one open- 
in g diftinétly into each noftril. 

3. But it will be well to explam here a third hole, 
which is common to the maxillary with the proper 
palate bones. It is formed on the back part of the 
palate (one on either fide), in the future which joins 
the palate-bones to the jaw-benes: It is named pos- 
TERIOR PALATINE HOLE: It is as large as the anterior 
palatine hole, but it ferves a much more important 
purpofe; for the upper maxillary nerve fend a large 
branch to the palate, which branch comes down be- 
hind the back of the noftril, perforates the back of 
the palate by the pofterior palatine hole, and then 
goes forward in two great branches along the palate, 
Thus the chief, or, we might fay, the only nerves of 
the palate comes down to it through thefe pofterior 
palatine holes: but the ufe of the anterior palatine 
hole is a problem fill; for we cannot believe that fo 
great a hole, fo very regular, and fo curioufly divided, 
fo as to open into the two noftrils, can be quite ufe- 
lefs ; yet the meaning of this hole has never been ex- 
plained. It looks almoft as if it were merely defigned 
for giving the foft palate a furer hold upon the bone ; 
for no dudts have been found opening into the palate 
from the nofe, nor any glands with their ducts feated 
here; nor any nerves pafling either from the nofe to 

the 
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Plate ee the palate, or from the palate to the nole; nor any” 


Fig. } yu. 
vill. 


Fi g. iv. v. 
Vi. 


* artery, except one of the moft trifling fize. In fhort, 
anatomifts having fought with care for any thing that 
might explain its ufe, have ftill found nothing but the 
hard membrane filling up the anterior hole. 

The whole furface of the bone which forms the an- 
trum, is perforated with frequent {mall holes, efpecially 
towards its back part, tranfmitting fmall arteries and 
nerves to the teeth; and the back of the antrum 
forms with the orbitary part of the {phenoid bone a 
fecond foramen lacerum for the eye; an irregular 
opening towards the bottom of the focket, which is 
for the accumulation of fat, not for the tran{miffion 
of nerves ; and it is from the wafting of this fat, taken 
back into the fyftem, that the eye finks fo remarkably 
in fevers, confumptions, and fuch other difeafes as 
wafte the body. 


The OSSA PALATI, or PALATE BONES—are 
very fmall, but have fuch a number of parts, and - 
fuch curious connections as are not eafily explained. 
They feem to eek out the fuperior maxillary bones, 
{fo as to lengthen the palate, and complete the noftrils 
behind: they even extend upwards into the focket, 
fo as to form a part of its circle; although, in looking 
for them upon the entire {kull, all thefe parts are fo 
hidden, that we fhould fuppofe the palate bones to 
be of no greater ufe nor extent than to lengthen the 
palate a little backwards. 

The parts of the palate bone are thefe : 

1. The paALATAL PLATE, or procefs of the palate 
bone, whence it has its name, lies horizontal in the 

| fame 
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fame level with the palatal procefs of the jaw bone, gaa 
which it refembles in its rough and f{pinous furface ; & vi. 1. 
in its thinnefs ; in its being thinner in the middle, and 
thicker at either end; in its being oppofed to its fel- 
low by a broad furface, which completes the mmppLz Fig- iv. 9. 
PALATE SUTURE ; and it is connected with the palate Fig. iii. 1. 
procefs of the jaw, by a future refembling that by 
which the oppofite bones are joined; but this future, 
going acrofs the back part of the palate, is named 
the TRANSVERSE PALATE SUTURE. Where the two pa-_ k. 
late bones are joined, they run backwards into an 
acute point ; on either fide of that middle point, they 
make a femicircular line, and again run out into two Fig. iv. v. 
points behind the grinding teeth of each fide. By this Hae 
figure of the bones, the back line of the palate has a 
{colloped or waved form. The velum palati, or cur- 
tain of the palate, is a little arched, following the ge- 
neral line of the bones; the uvula or pap hangs ex- 
actly from the middle of the velum, taking its origin 
from the middle projecting point of the two bones; 
and a {mall mufcle, the azygus uvule, runs down in 
the middle of the velum, taking its origin from this 
middle. | 

2. The {mall projecting point of the palate bone, 
juft behind the laft grinding tooth, touches the ptere- 
goid procefs of the {phenoid bone, it is therefore named 
the PTEREGOID Process of the palate bone; butitis x 
fo joined with the pteregoid procefs of the fphenoidal 
‘bone, that they are not to be diftinguifhed in the 
entire fkull. The potterior pteregoid hole, or third 
hole of the palate, is juft before this point. 
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3. The wasat plate or process, is a thin and fingle 
plate ; rifes perpendicularly upwards from the palate ; 
lies upon the fide and back part of the noftrils, fo as 
to form their opening backwards into the throat ; it 
is fo joined to the upper jaw-bone, that it lies there 
like a founding-board upon the fidé of the antrum 
Highmorianum, and completes that cavity forming 
the thin partition betwixt it and the nofe. 

4. This nafal procefs extends thus up from the back 
arch of the palate, to the back part of the orbit; and 
though the nafal plate is very thin and delicate in its 
whole length, yet, where it enters into the orbit, it 
is enlarged into an irregular kind of knob of a trian- 
gular form. This knob is named its orBITARY PRO- 
CESS ; or, as the knob has two faces looking two ways 
in the orbit, it is divided fometimes, (as by Monro the 
father), into two orbitary procefles, the anterior and 
pofterior; the anterior one is the chief. This or- 
bitary procefs, or point of the palate bone, being tri- 
angular, very {mall, and very deep in the focket, is 
not eafily difcovered in the entire fkull. 

5. This orbitary procefs, is moft commonly hollow 
or cellular, and its cells are fo joined to thofe of the 
{phenoid bone, that it is the palate bone that fhuts 
the fphenoid cells, and the f{phenoid and PaLaTINE 
CELLS of each fide, conftitute but one general cavity. 


Fig. vii. & The OSSA SPONGIOSA, or TURBINATA IN- 


Vu. 


FERIORA, are fo named, to diftinguifh them from the _ 
upper fpongy bones, which belong to the os ceth- 


moides ; but thefe lower fpongy bones, are quite dif- 
ting, 
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tinct, formed a part, and connected ina very fight » Plate iv. 
Fig. vil 


way with the upper jaw bones. vith. 


The ossA SPONGIOSA INFERIORA, are two bones, much 

rolled or convoluted, very fpongy, much refembling 
puft-paite, having exactly fuch holes, cavities, and net- 
_ work, as we fee in raifed pafte, fo that they are exceed- 
_ ingly light. They lie rolled up, in the lower part of the 
nofe ; are particularly large in fheep; are eafily feen, 
either in the entire fubjec, or in the naked fkull. Their 
point forms that projection, which we touch with the 
finger in picking the nofe; and from that indecent 
practice, very often ferious confequences arife, for in 
many inftances, polyp: of the lower {pongy bones, 
which can be fairly traced to hurts of this kind, grow 
fo, as to extend down the threat, caufing fuffocation 
and death. | 

One membrane conftitutes the univerfal lining oe 
the cavities of the nofe, and the coverings of all the 
fpongy bones. This continuity of the membrane, pre- 
vents our feeing in the fubje@, how flightly the fpon- 
gy bones are hung; but in the bare and diffected 
fkull, we finda neat fmall Hoox upon the fpongy bone, Fig. viiis. 
by which it is hung upon the edge of the antrum 
maxillare ; for this lower fpongy bone, is laid upon the 
fide of the antrum, fo as to help the palate bone, in 
clefing or covering that cavity from within. One 
END of the {pongy bone, rather more acute, Is turn- 
ed towards the opening of the noftril, and covers the 
end of the lachrymal duct: the other eENp of the fame “4 
bone, points backwards towards the throat. The — 


curling plate, hangs down into the cavity of the nof- rig. iii. 
3 N tril 
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tril, with its arched fide towards the nofe ‘Fhis fpon- 
gy bone, differs from the fpongy procefs of the exth- 
moid bone, in being lefs turbinated or complex, in 
having no cells connected with it, and perhaps it is lefs 
dire@ly related to the organ of fmell. If polypi arife 
from the upper fpongy bone, we can ufe lefs freedom, 
and dare hardly pull them away, for fear of injuring | 
the cribriform plate of the ethmcid bone. We are in- 
deed, not abfolutely prohibited from pulling the polypi, 
from the upper fpongy bone; byt we are more at eafe, 
in pulling them from the lower one, fince it is quite 
an infulated bone. When peafe, or any fuch foreign 
bodies, are detained in the nofe, it muft be from fwel- 
ling, and being detained, among the fpongy bones. 

The fpongy bones, are not abfolutely limited in 
their number: there is fometimes found betwixt thefe 


_ two, a third fet of {mall turbinated bones, commonly 


Fig. ix.’ 


belonging to the zethmoid bone. 


VOMER.—The nofe is competed by the vomer, 
which is named from its refemblance to a plough 
fhare, and which divides the two noftrils from each 


other: It isa thin and flender bone, confifting evi- 


dently of two platessmuch. compreifled together, very - 
denfe, and ftrong, but ftill fo thin, as to be tranfparent. 
The two plates of which the vomer is compofed, fplit 
or part from each other at every edge of it, fo as to 


.form a groove on every fide. 1. On its upper part, or 


as we may call it, its bafe, by which it ftands upon the 
fkull, the vomer has a wipz GRoove, receiving the pro- 
jecting point of the ethmoid and f{phzenoid bones : thus | 
it ftands very firm and fecure, and capable, of refifting 
6 yery 
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very violent blows. .2. Upon its lower part, its groove 1s Plite IV. 
narrower, and receives the rifing line in the middle of * a 
the palate plate, where the bones meét, to form the 
palate future. At its fore-part, it is united by a rag- 

ged furface, and by fomething like a groovetothe => 
middle cartilage of the nofe; and, as the vomer re- 
ceives the othér bones into its-grooves, itis in a man- 
net, locked in on all fides: it receives fupport and 

ftr ength ftom each; and if the vomer and its cartilage, 
fhould feem too ftenaee a fupport, for the fabric of the 
nofe, let it be remembered, that they are all firmly 
connected, and covered by one continuous mem- 
brane, which is thick and ftrong, and that this is as a 
periofteum, or rather hke a continued ligament, which 
increafes greatly the thicknefs and the ftrength of 
every one of thefe thin plates. The vomer, in almoft 
every fubject, bends much towards one or other noftril, 

fo as fometimes to occafion no fmall apprehenfion, 

_ when it happens to be firft obferved. | 


- ©S MALAE, of the bone of thecheek; is eafily "2 * 
known and is a very unimportant one. fe is that large 
f{quare bone which forms the cheek : it has four diftin@ 
points, which anatomitts have chofen to demonfirate, 
with a very fuperfluous accuracy. 1. The upPEROR- 
pirary procefs, ftands higheft, running upwards to 
form part of the focket, the outer corner of the eye, 

and the fharp edge of the temple. 2. The INFERIOR. * 

ORBITARY PROCESS, whith is juft oppofite to this, form- 

ing the lower part of the orbit, and the edge of the 

, -cheekiiy 3; The MAXILLARY PROCESS, iS ‘that broad and = 3 

rough furface, by which it 1s joined to the upper jaw 

3 | NG | bone. 
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bone. 4. Is the one the bef entitled to the name of 
proceis, becaufe it ftands out quite infulated, and goes 


outwards and backwards to unite with the temporal - 


Fig. xi. xii. 


bone, in forming the zygoma or temporal arch ; it is 
named the zycoMaTIC pRocEss. 5. That plate, which 
goes backwards to form the floor of the orbit, is na- 
med the INTERNAL ORBITARY PRocESs. This bone has ’ 
no holes, except fuch minute ones, as tran{mit arteries, 
merely for the nourifhment of the bone itfelf. 


OS MAXILLAE INFERIORIS.—The lower jaw 
bone, is likened to a horfe fhoe, or to a crefcent, or to 
the letter U, though we need be under no anxiety about 


refemblances, for a form fo generally known. There 


is fuch an infinite complication of parts furrounding 
the jaw, of glands, mufcles, blood-veffels, and nerves, 
that it were endlefs to give even the flighteft account 
of thefe. They fhall be referved each for its proper 
place, while I explain the form of the lower jaw, in 
the moft fimple and eafy way. 

1. The fore part, or chin, is in a handfome and 
manly face, very {quare; and this portion is marked 
out by this {quarenefs, and by two {mall holes, one on 
either fide, by which the nerves of the lower jaw come 
out upon the face. 

2. The bafe of the jaw, is a ftreight and even line, 
terminating the outline of the face. It is diftinGly 
traced all along, from the firft point of the chin, 
backwards to the angle of the jaw. Fractures of this 
bone, are always more or lefs tranfverfe, and are eafily 
known by the falling down of one part of this even 
line, and by feeling the crafhing bones when the fall- 

3 en 
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en part is raifed. Such fraGtures happen from blows. ae v. 
or falls ; but not by pulling teeth, for the fockets of xii: 
ahe teeth bear but a fmall proportion to the reft of 
the jaw ; even in children, this cannot happen ; for in 
them the teeth have no roots, and have no hold nor 
dangerous power over the jaw: ‘Though (as I have 
faid) the fockets often fuffer, the jaw itfelf never 
yields. 
_ 3. The angle of the j jaw, is that corner where the — ;. 
bafe of the jaw ends, where the bone rifes upwards, at 
right angles, to be articulated with the head. This 
part alfo, is eafily felt, and by it we judge well of the 
fituation of veins, arteries, and glands, which might be 
in danger of being cut, in wounds or in operations. 
There are two proceffes of the jaw, of particular im- 
portance, the coronoid or horn-like proce, for the in- 
fertion of its {trong mufcles, efpecially of the temporal 
-mrufcle, and the condyloid or hinge procels, by which 
it is jointed with the temporal bone. 

4. The coronoip process, named from its refem- 
blance to a horn, is, like the reft of the jaw-bone, flat 
on its fides, and turned up with an acute angle, very 
fharp at its point, and lying exadtly under the zygoma, 
or temporal arch. ‘The temporal mufcle runs under 
this arch, and lays hold on the coronary procefs, not 
touching it on one point enly, but grafping it on eve- 
ry fide, and all round. And the procefs is fet fo far 
before the articulation of the jaw, that. it gives the 
mufcle great power. This procefs is fo defended by 
the temporal arch, and fo covered by mufcles, that it 
eannot be felt without. 
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5. The conpytomp process, or the articulating pro- 
cefs of the jaw, is behind this, and is formed by the 
body of the bone turned up at its angle. This alfo ig 
of the fame flat form with the reft of the jaw. The 
condyle, or joint of the jaw-bone is placed upon the 
top of this rifing branch. The condyle, or articulat- 
ing head is not round, but flat, of a long form, and fet 
acrofs the branch of the jaw. This articulating pro- 
cefs is received into a long hollow of the temporal 
bone, juft under the root of the zygomatic procefs; fo 
that by the long form of the condyles, and of the ca- 
vity into which it is received, this joint, is a mere hinge, 
not admitting of lateral nor rotatory motions, at leaft 
of no wider lateral motions than thofe which are ne- 
ceflary in grinding the food ; but the hinge of the jaw 
is a complex and very curious one, which fhall be ex- 
plained in its proper place. 

6. The ALVEOLAR process or the long range of fockets 
for the teeth, refembles that of the upper jaw. The 
jaw, as the body grows, is flowly increafing in length, 


and the teeth are added in proportion to the growth 
ofthe jaws. When the jaws have acquired their full 


fize, the fockets are completely filled ; the lips are ex- 
tended, and the mouth is truly formed. In the de: 
cline of life, the teeth fall out, and the fockets are re- 
abforbed, and carried clean away, as if they had never 
been; fo that the chin projects, the cheeks become 
Hollow: and the he fall in, the fureft marks of old 


age. 
Thefe fucceflive Rees of the form of itt jaw are 


worthy of being mentioned once more ; firft, That in 


- the child, the jaw confifts of two bones, which are join- 


ed 
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ed flightly together in the chin. This joining, or fym- mat 
phyfis, as it is called, is eafily hurt, fo that in-preterna- 
-tular labours it is, according to the common method of 
pulling by the chin, always in danger, and often bro- 
ken. During childhood the proceffes are blunt, and 
fhort, do not turn upwards with a bold and acute an- 
gle, but go off obliquely frem the body of ‘the bone. 
The teeth are not rooted, but fticking fuperficially 
in the alveolar procefs; and another fet lies under 
them, ready to pufh them from the jaws. 

Secondly, That in youth, the alveolar procefs is ex- 
tending, the teeth are increafing innumber. The coro- 
noid and articulating procefles are growing acute and 
large, and are fet off at right angles from the bone. The 
teeth are now firmly rooted; for the fecond fet has 
come up from the fubftance of the jaw. 

Thirdly, In manhood, the alveolar procefs is ftill more 
elongated. The dentes fapientiz are added to the 
number of the teeth; but often, by this, the jaw is 
too full, and this laft tooth coming up from the back 
moft point of the alveolar procefs in either jaw, it 
fometimes happens, that the jaw cannot eafily clofe; 
the new tooth gives pain ; it either corrupts, or it needs 
to be drawn. 

_ Fourthly, In old age, the jaw once more falls flat ; it 

fhrinks according to the judgment of the eye, to half 
its fize ; the fockets are abforbed, and conveyed away ; 
and in old age the coronoid precefs rifes at a more 
acute angle from the ikull, and by the falling down of 
the alveolar veolar procefs, the coronoid procefs feems 
increafed in length. 
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HOLES.—The holes of the jaw are chiefly two : 

1. A LARGE HOLE on the inner fide, and above the an- 
gleof the jaw, juftatthe point where thefe two branches, 
the condyloid and the coronoid procefies part. A wide 
groove from above downwards, leads to the hole; and | 
the hole is, as it were, defended by a {mall point, or pike 
of bone, rifing up frem its margin. This is the GREAT 
HOLE for admitting the LowER MAXILLARY NERVE into 
the hollow of the jaw, where it goes round within the 
circle of the jaw, diftributing its nerves to all the teeth. 
But at the point where this chief branch of the nerve 
goes down into the jaw, another branch of the nerve 
zoes forward to the tongue. And as nerves make an 
impreffion as deep as that of arteries in a bone, we find 
here two grooves, firft, Qne marking the place of the 
great nerve, as it advances towards its hole; and, 


fecondly, A fmaller groove, marking the courfe of 
‘the leffer branch, as it leaves the trunk, and pafles 


this hole to go forward to the tongue. 
Along with this nerve, the lower maxillary artery, 
a large branch, enters alfo by the hole ; and both the 


nerve and the artery, after having gone round the ca- 


nal of the jaw, emerge again upon the chin. 
2. The fecond hole of the lower jaw is that on the 
fide of the chin, about an inch from the point which 


permits the remains of the great nerve and artery (al- 


moft expended upon the teeth) to come out upon 
the chin ; it isnamed the MENTAL HOLE. 
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CHAP. V. 
OF THE TRUNK: 
OR, 


THE SPINE, THORAX, AND PELVIS. 


"Tui fpitie is fo named from certain proje@ing points Plate Vil. 
of each bone, which, ftanding outwards in the back, 
form a continued ridge ; and the appearance of con- 
tinuity 1s fo complete, that the whole ridge is named 
fpine, which, in common latiguage, is fpoken of as a 
fingle bone. This long line confifts of twenty-four . 
diftinct bones, named vertibre, from the Latin vertere, 
to turn. They condué the fpinal marrow, fecure 
from harm the whole length of the fpine, and fup- 
port the whole weight of the trunk, head and arms ; 
they perform, at certain points, the chief turnings 
and bendings of the body; and do not fuffer under 
the longeft fatigue, or the greateft weight which the 
limbs can bear. Hardly can any thing be more beau- 
tiful or furprifing than this mechanilm of the fpine, | 
where nature has eftablifhed the moft oppofite and in- 
confiftent fundtions in one fet of bones; for thefe bones 
are fo free in motion, as to turn continually, yet fo 
firong as to fupport the whole weight of the body; and 
fo flexible as to turn quickly in all direCtions, yet fo 
hie O fteady 
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fteady within, as to contain and defend the moft ma- 
terial and the moft delicate part of the nervous fy- 
ftem. 

The vertebrae are arranged according to the neck, 
back, and loins, and the number of pieces correfponds — 
with the length of thefe divifions. The vertebre of 
the Loins are five in number, very large and ftrong, 
and bearing the whole weight of the body. Their 
procefles ftand out very wide and free, not entangled 
with each other, and performing the chief motions of 
the trunk. The vertebre of the pack are twelve in 
number. They alfo are big and ftrong, yet fmaller 
than thofe of the loins; their proceffes are laid over 
each other; each bone is locked 1n with the next, and 
embarrafled by its connection with the. ribs; this is 
therefore the fteadieft part of the {pine, a very limited . ~ 
motion only is allowed. ‘The vertebrae of the Neck 
are feven in number; they are more fimple, and like 
rings ; their procefles hardly project; they are very 
loofe and free; and their motions are the wideft and 
eafieft of all the fpine. 

The feven vertebre of the neck, twelve of the back, 
and five of the loins, make twenty-four in all, which is 
the regular proportion of the fpine. But the number 
is fometimes changed, according to the proportions of 
the body ; for, where the loins are long, there are fix 
vertebre of the loins, and but eleven in the back ; or 
the number of the pieces in the back is fometimes in- 
creafed to thirteen; or the neck, according as it is long 
or fhort, fometimes has eight pieces, or fometimes 
only fix, 
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GENERAL DESCRIPTION OF A VERTEBRA.—The gene- Plate VIL 
ral form, procefles, and parts of the vertebra, are 
_beft exemplified in a vertebra of the loins; for in it 
the body is large, the procefles are right lined, large, 
and ftrong; the joint is complete, and all its parts 
are very ftrongly marked. Every. vertebra confifts 
of a body, which is firm for fupporting the weight 
of the body, and hollow behind, for tranfmitting the 
{pinal marrow ; of two articulating procefiés above, 
and two below, by which it is jointed with the bones 
which are above and below it ; of two tranfverfe pro- 
cefles, which ftand out from either fide: of the bone, to. 
give hold and purchafe to thofe muicles which turn 
the fpine; and of one procefs, the f{pinous procefs, 
which flands dire@ly backwards from the middle of 
the bone; and thefe proceffes being felt in diftinct 
points all the way downthe back, give the whole the ap- 
pearance of a ridge ; whence it has the name of fpine. 
1. The sopy of the verrrepra is a large mafs of rig.i x 
foft and fpongy bone; it is. circular before, and flat 
upon the fides. It is hollowed into the form of a cref- 
cent behind; to give the fhape of that tube in which 
the {pinal marrow is contained. The body has but a 
very thin fcaly covering for its thick and fpongy fub- 
ftance. It is tipped with a harder and prominent ring 
above and below, as a fort of defence, and within the 
ring, the body of the vertebra is hollowed out into a 
fort of fuperficial cup, which receives the ligamentous 
— fubftance by which the wo next vertebre are joined. 
-toit; fo that each vertebra goes upon a pivot, refem- 
bles the ball, and focket-joints. And in many anl- © 
mals it is diftinétly a joint of this kind. 

Oy 1. The 
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1. The sopy is the main part of the vertebra ta 
which all the other proceffes are to be referred ; it is 
the centre of the fpine, and bears chiefly the weight 
of the body : It is large in the loins, where the weight 
of the whole refts upon it, and where the movements 
are rather free: It is fmaller in the vertebre of the 
back, where there is almoft no motion, and lefs weight; © 
and in the vertebre of the neck, there 1s hardly any 


body ; the vertebra being joined to each other chiefly: 
_by the articulating proceffes. - 3 


2. The arTICULATING PROCESS is a {mall projection, 
ftanding out obliquely from the body of the vertebra, 
with a fmooth furface, by which it is joined to the ar- | 
ticulating procefs of the next bone ; for each vertebra 
has a double articulation with that above and with 
that below. The bodies of the vertebrae are united 
to each other by a kind of ligament, which forms a 
more fixed, and rather an elaftic joining; and they 
are united again by the articulating proceffes, which, 
makes a very moveable joint of the common form. 


| The articulating proceffes are fometimes named ob- 


lique proceffes, becaufe they ftand rather oblique- 
ly. The upper ones are named the afcending oblique 
procefles, and the two lower ones are named the infe- 

rior or defcending oblique procefles. | 
3. The spinous PROCESSES are thofe which project di- » 
rectly backwards, whofe points form the ridge of the 
back, and whofe fharpnefs gives the name to the whole 
column. ‘The body of each vertebra fends -out two 
arms, which, meeting behind, form an arch or-canal 
for the fpinal marrow; and from the middle of that 
arch, and oppofite to the body, the fpinous procefs 
"| projea, 


‘ 
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projects. Now thefe {pinous, and the tranfverfe pro- Plate Vi. 
. Fig, 1. 


ceffes, are as fo many handles and levers by which the 

{pine is to be moved, which, by their bignefs, give a 
firm hold to the mufcles, and, by their length, give 

them a powerful lever to work their effects by. The 

fpinous proceffes, then, are for the infertion of thefe- 
mufcles which extend and raife the fpine. 

4. The TRANSVERSE PROCESSES f{tand out from the fides 
of the arms or branches which form this arch. They 
ftand out at right angles, or tran{verfely from the body of 
the bone; and they alfo areas levers, andlong and pow- 
erful ones for moving and turning the fpine. Perhaps . 
their chief ufe is not for turning the vertebra, for there 
is no provifion for much of a lateral motion in the low- 
er part of the fpine, but the mufcles which are implant- 
ed into thefe, are more commonly ufed in alliiting 

thofe which extend and raife the {pine. 

- Thefe, and all the procefles, are more difting, pro- 
minent, and ftrong; more direc, and larger in the loins, 
and more eafily underftood, than in the vertebre of 
any other clafs. But this prepares only for the defcrip- 
tion of the individual vertebra, where we find a vari- 
ety proportioned to the various offices, and to the de- 
grees of motion which each clafs has to perform. 


- OF THE VERTEBRE OF THE LOINS.—I have chofen to 
reprefent the general form of a vertebrae, by defcrib- | 
‘ing one from the loins, becaufe of the diftinGnefs with 
which all its parts are marked. In the lumbar verte- 
bre, the perpendicular height of the body is fhort, 
the intervertebral fubftance is thicker than in the o- 


ther parts of the {pine, and the feveral proceffes ftand 
off 
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off from each other diftin@ and clear; all which are 
provifions for a freer motion in the loins. 

The zopy of a lumbar vertebra is particularly large, 
thick, and fpongy, and its thin outer plate is perforat- 
ed by many arteries going inwards to nourifh this. 
fpongy fubftance of the bone. The length of the bo- 
dy is an inch, and the interfticial cartilage is nearly as 
long; fo that the vertebre of the loins prefent to the 
eye, looking from within the body, a large thick and © 
maffy column, fit for fupporting fo great a weight. 

The spinous process is fhort, big, and ftrong. It 
runs horizontally and dire@ly backwards from the 
arch of the fpinal marrow. It is flattened, and about 
an inch in breadth ;-and it 1s commonly terminated 
by a lump or knob, indicating the great ftrength of the 
mufcles which belong to it, and the fecure hold which 
they have. 

The TRANSVERSE process is alfo fhort, direct, and 
very ftrong, going off horizontally from the fide of the 
bone, terminated like the {pinous, by a knotty point, 
where large mufcles are implanted. | 

The ARTICULATING PROCESSES of the lumbar verti- 
bre ftand fo dire@tly upwards and downwards, that the 
name of oblique procefies cannot be applied here. 


Of the VERTEBR & OF THEBACK.—T he character of the 
vertebre of the back is directly oppofite to that of the 
loins. ‘The Bopres of the vertebra are ftill large to fup- 
port the great weight of the trunk; but they are much 
longer than in the loins, and their inter-vertebral fub- 
{tance is thin, for there is little motion here. The 
SPINOUS PROCESSES 1n the vertebre of the back, are ve- 
ry long and aquiline. They. are broad at their bafis, 

and, 
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and very {mall or fpinous at their further end ; and in fate Mt 
place of ftanding perpendicularly out from the body, 
they are fo bent down, that they do not form a pro- 
minent nor unfightly fpine, but are ranged almoft in a 
perpendicular line, that is, laid over each other, lke 
the fcales of armour, the one above touching the one 
below, by which the motions of thefe vertebre are ftill 
further abridged. And, laftly, the TRANSVERSE PRO-  «: 
cEssEs, which are fhort and knobby, in place of ftand- 
ing free and clear out, like thofe of the loins, are tra- 
malled and reftricted from motion, by their connection 
with the ribs ; for the ribs are not merely implanted 
upon the bodies of the dorfal vertebre, but they are 
further attached firmly by ligaments, and by a regular rig. iv. 
soint to the tran{verfe procefs of each vertebra. Now 
the rib being fixed to the body of one vertebra, and to 

the tranfverfe procefs of the vertebra below, the mo- 
‘tions of the vertebre are much curbed. And we alfo Fig. v. 
get another mark by which the dorfal vertebre may 
be known, viz. that each vertebra bears two impref- 
fions of the rib which was joined to it, one on the flat 
fide of its body, and the other on the fore part of its 
tran{verfe procefs. 


Ofthe VERTEBRA OF THE NECK.—T he vertebre of the Fig. w 
neck depart ftill farther from the common form. Their 
BopiEs are flattened on their fore parts, fo as to make 
a flat furface on which the windpipe and gullet lie 
{mooth. The sBopy is very {mall in all the vertebre 
of the neck. In the uppermoft of the neck there is 
abfolutely no body ; and the next to that has not a 
body of the regular and common form. There is not 
in the vertebre of the neck, as in thofe of the loins, a 


cup. 


Plate VIL. 
Fig. vi. 


T1Z OF THE TRUNK: 


cup or hollow for receiving the intervertebral fubftanee; 
but the furfaces of the body are-flat or plain, and the 
articulating proceffes aré oblique, and make as it were 
one articulation with the body ; for the lower furface 
of the body being not hollow, but plain, and inclined 
forwards, andthe articulating procefies being alfo plain, 
and inclined backwards, the two furfaces are oppofed 
to each other, and the one preverits the vettebre from 
fliding forwards, and the other prevents it from fliding 


-backwards, while a pretty free and genetal motion is 


allowed. ‘The spinous processes of thé neck are for 
the infertion of many mutfcles, and therefore they are 
fplit. This bifurcation of the fpinous procefs is not 
abfolutely peculiar to the cervical vertebre ; for fome- 
times, though rarely, the others are fo: and it is only. 
inthe middle of the neck that eventhey are forked; for 
the firft vertebra is a plain ring, without any tranf- 
yerfe procefs, becaufe there are few mufcles attached 
to it ; and the laft vertebra of the neck is {earcely bi- 
furcated, approaching to the nature of the dorfal ver- 
tebre ; for it is long and aquiline ;.is depreffed to- 
wards the back, and is fo much longer than the others, 
as to be diftinguifhed by the name of VERTEBRA PRO- 
MINENS. . 

The TRANSVERSE Processes of the neck are alfo bi: 
furcated, becaufe there are a great many {mall mufcles 


jnferted into them alfo, But the moft curious pecu- 


liarity of the tranfverfe procefles 1s, that each of ‘them 
is perforated for the tranfmiflion of the great artery, 
which is named VERTEBRAL ARTERY, becaufe it pafles 
through thefe holes inthe vertebra which form altoge- » 
ther a bony canal for the artery. This artery, which is 
SR | defended. 
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defended with fo much care, is one of the chief ar- piste Vil 
teries of the brain, for there are two only ; and often Fis 
when the other, the carotid, has been obftruaed, this 
continues to perform its office.., ; 

So that the charaéter of thefe cetvical tertebre | is, 
that they are calculated for much free motion : and 
the marks by which they are diftinguifhed are, that 
the bodies are particularly fmall; the articulating pro- 
ceffes oblique, with regard to their pofition, and almoft 
plain on their furface. The fpinous procefs, which is 
awanting in the uppermoft vertebra, is fhort and fork- 
ed in all the lower ones; the tranfverfe procefs alfo is 
forked ; and the tranf{verfe proceffes of all the verte- 
bre, except perhaps the firft, are perforated near their 
extremities with the large hole of the vertebral artery. 


ATLASS AND DENTATUS.—But among thefe Fig. vi. 
vertebrae of the neck, two are to be particularly dif- 
tirniguifhed, as of greater importance than all the reft ; 
for though the five lower vertebrx of the neck be of- 
fified and fixed, if but the two uppermott remain free, 
the head, and even the heck, feems to move with per- 
fect eafe. 

The firtt vertebra i is named ATLASS, perhaps, be- 
caufe the globe of the head is immediately placed up- 
on it; the fecond is named penratus or axis, becaule 
it iad an axis or tooth-like procefs wes which the 
firft turns. 

The attass has not the complete fie of the other 
vertebra of the neck, for its proceffes are fearcely dif- 
tinguifhable: It has no body, unlefs its two articula- 
ting procefles are to be reckoned as a body : It is no 
} 3 P soa more 
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more than a fimple ring; it has no fpinous procefs ; 
and its tranfverfe procefs is not forked. The sopy is 
entirely awanting: in its place, the vertebra has a flat 
furface looking backwards, which is fmooth and po- 
lithed by the rolling of the tooth-like procefs ; there 
is alfo a fharp point rifing perpendicularly upwards 
towards the occipital bone, and this point is held to the 
edge of the occipital hole by a ftrong ligament. The 
fmooth mark of the tooth-like procefs is eafily found ; 
and upon either fide of it, there projects a {mall point 
from the inner circle of the ring : thefe two points have 
a ligament extended betwixt them, called the tran{verfe 
ligament, which, like a bridge, divides the ring into 
two openings, one, the fmaller, for lodging the tooth- 
like procefs, embracing it clofely, the greater opening 
is for the fpinal marrow: The ligament confines the 
tooth-like procefs ; and when the ligament is burft by 
violence’ (as has happened), the tooth-like procefs 
broken loofe, prefles upon the {pinal marrow; the 
head, no longer fupported by it, falls ake and 
the patient dies. 

The aRTICULATING PROCESS May be confidered as the . 
body of this vertebra ; for it is at once the only thick 


‘part, and the only. articulating furface. This broad ar- 


ticulating fubftance is in the middle of each fide of the 
ring: it has two fmooth furfaces on each fide, one look- 
ing upwards, by which it is joined to the occiput ; and 
one looking dire@tly downwards, by which it is join- 
ed to the fecond- vertebra of. the neck. The two up- 
per articulating furfaces are oval, and flightly hollow 
to receive the occipital condyles: they are alfo ob- 
lique, for the inner margin of each dips downwards ; 

the 
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the outer margin rifes upwards; and the fore end of Plate Vit. 
each oval is turned a little towards its fellow. Now, aa 
by the obliquity of the condyles, and this obliquity of 
the fockets which receive them, all rotatory motion 
is prevented, and the head performs, by its articula- 
tions with the firft vertebra or atlafs, only the nodding 
motions ; and when it rolls, it carries the firft vertebra 
along with it, moving round the tooth-like procefs of 
the dentatus. The articulation with the head is a 
hinge joint, in the ftricteft fenfe : it allows of no other 
motion than that backwards and forwards; the nod-. 
ding motions are performed by the head upon the 
atlafs, the rotatory motions are performed by the at- 
lafs moying along with the head, turning upon the 
| tooth-like procefs of the dentatus. 

Now the upper articulating furface of the atlafs is 
hollowed to fecure the articulation with the head ; 
but the lower articulation, that, with the dentatus, be- 
ing fecured already by the tooth-like procefs of that 
bone, no other property is required in the lower ar- 
ticulating furface of the atlafs, than that it fhould _ 
glide with perfect eafe ; for which purpofe, it is plain 
and {mooth; it, neither receives, nor is received into 
the dentatus by any hollow, but lies flat upon the 
burface of that bone. It is alfo evident, that fince the 
office of the atlafs is to turn along with the head, it 
could not be fixed to the dentatus, in the common 
way, by a body and by intervertebral fubftance ; and 
fince the atlafs attached to the head moves along 
with it, turning as upon an axis, it muft have nospi- —s, 
nous Process ; for the projection of a {pinous procefs 
muft have prevented its turning upon the dentatus, 
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and, would even have hindered, in fome degree, the 
nodding of the head; therefore the atlafs has a fimple 
ring behind, and has only a {mall knob or button 
where the fpinous proceis fhould be. The TRANs- 
VERSE PROCESS is not forked, but it is perfor ated with 
a large hole for the vertebral artery ; and the artery, 
to get into the fkull, makes a wide turn, lying flat 
upon the bone, by which there is a flight hollow or 
impreflion of the artery, which makes the ring of the 
vertebra exceedingly thin. 

But the form of the dentatus beft explains thefe 
peculiarities of the atlafs,and this turning of the’ head. 


The DENTATUS or AXIS, is fo named from its 
projecting point, which is the chief characteriftic of this 
bone. When the dentatus 1s placed upright before 
us, we obferve, 1. That it is moft remarkably coni- 
cal, rifing all the way upwards, by a gradual flope, 
to the point of its tooth- like procefs: 2. That the 
ring ‘of the vertebra i is very deep, that is, very thick 
in its fubftance, and that the opening of the ring for 

tranfmitting the fpinal marrow is of a triangular form ; 
3. That its {pinous procefs i is thort, thick, and forked ; 
and that it is turned much downwards, {fo as not to 
interfere, in any degree, with the rotation of the at- 
lafs. 4. That its tooth-like procefs, from which the 
bone is named, is very large, about an inch in length; 
very thick, like the little finger ; that it is pointed ; 
and that from this rough point a ftrong ligament goes 
upwards, by which the tooth is tied to the great hole 
of the. occipital bone. We alfo oblerve a neck or 
collar, or {maller par t, near the root of the tooth-like. 

elee 
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procefs, v where it is grafped by the ring of the atlafs ; Plate Vit, 
while the point fwells out a little above ; fo that sinh se 
out the help of ligaments, it is almoft locked in its 
place. We find this neck particularly fmooth ; for it 
is indeed upon this collar that the head uve, 
ly'turis. And, 5, We fee on either fide of this 5 
tooth-like procefs a broad and flat articulating furface, 
one on either fide. ‘Thefe articulating furfaces are 
placed like fhoulders; and the atlafs being threaded 
by the tooth-like procefs of the dentatus, is fet flat 
down upon the high fhoulders of this bone, and there 
it turns and performs all the rotatory motions of the - 
head. | | 

OF THE MERULLARY TUBE, AND THE PASSAGE OF THE 
NERVES.—All the vertebre conjoined make a large ca-_ 
nal of a triangular or roundith form, in which the {pinal 
marrow lies, giving off and diftributing its nerves to 
the neck, arms, and legs; and the whole courfe of 
the canal is rendered fafe for the marrow, and very 
fmooth by lining membranes, the outermoft of which 
is of a leather-like f'rength and thicknefs, and ferves 
this double purpofe ; that it 1s at ence a hollow liga- 
ment, the whole length of the {pine upon which the 
bones are threaded, and by which each individual 
bone is tied and fixed to the next; and it is alfo a- 
yagina or fheath which contains the {pinal marrow, 
and which is bedewed on its internal furface with a 
thin exudation, keeping the fheath moilt and fott, 
and making the enclofed marrow lie eafy and fafe. 
_ All down the fpine, this fpinal medulla is giving 
off its nerves: One nerve pafies from it at the inter- 
ftice of each vertebra; fo that there are twenty-four 

* | nerves 
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Plate VII. nerves of the fpine, or rather forty-eight nerves 3 

oe twenty-four being given towards each fide: thefe 
nerves pafs each through an opening or {mall hole 
-in the general fheath, there they pafs through the 
interftice of each vertebra; fo that there is no hole in 
the bone required, but the nerve efcapes by going 
under the articulating procefs. This, indeed, is con- 
verted into fomething like a hole, when the two con- 
tiguous vertebree are joined to each other. 


/ 


‘yigi | THE INTERVERTEBRAL SUBSTANCE.— 
The intervertebral fubftance is that which is interpofed 
' betwixt the bodies of two adjoining vertebra, and 
which is (at leaft in the loins) nearly equal in thicknefs 
to the back of the body of the vertebra to which it be- 
a longs. We give it this undefined name, becaufe there is 
nothing in the human fyiftem to which it is entirely fi- 
milar; for itis not ligament, nor is it cartilage, but it is 
commonly defined to be fomething of an intermediate 
nature: It is a foft and pliant fubftance, which is cu- 
rioufly folded and returned upon itfelf, like a rolled 
bandage with folds, gradually fofter towards the cen- 
tre, and with the rolled edges as if cut obliquely into 
a fort of convex. The cut edges are thus turned to- 
wards the furtace of the vertebra, to which each in- 
tervertebral fubftance belongs: It adheres to the face 
of each vertebra, and it is confined by a ftrong liga- 
ment all round: and this fubftance, though it ftill 
keeps its hold on each of the two vertebrae to which 
it belongs, though it permits no true motion of one” 
bone on another, but only by a twifting of its fub- 
flance, yields, neverthelefs, eafily to which ever fide 
we > 
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we incline, and it returns in a moment to its place by 
a very powerful refilition, ‘This perfect elafticity is 
the chief character and virtue of this intervertebral 
- fubftance, whofe properties indeed are beft explained 
by its ufes; for in the bendings of the body, it yields 
in a very confiderable degree, and rifes on the mo- 
ment that the weight or the force of the mufcles ts 
removed. In leaping, in fhocks, or in falls, its elaf- 
ticity prevents any harm to the fpine, while other 


Plate VIE, 
Fig. i. 


lefs important joints are luxated and deftroyed. Du- | 


ring the day, it is continually yielding under preffure; 
fo that we are an inch taller in the morning than at 
night ; we are fhorter in old age than in youth; and 
the aged {pine is bended forwards by the yielding of 
this part. Thefe curious facts were firft oblerved by 
fort of chance, and have fince been afcertained with 
particular care. 

Since preffure, in length of years, fhortens the fore 
part of the column of the fpine, and makes the body 
fioop, any undue inclination to either fide will caufe 
diftortion : the fubftance yields on one fide, and rifes on 
the other ; and at laft the fame change happens in the 
‘bones alfo, and the diftortion is fixed, and not to be 
changed : this is peculiarly apt to happen with chil- 
dren whofe bones are growing, and whofe griftles and 
intervertebral fubftances are peculiarly foft ; fo that 
a tumor on the head or jaw, which makes a boy carry 
his head on one fide, or conftant ftooping, fuch as is 
ufed by a girl in working at the tambour, or the 
earrying of a weakly child always on one arm by a 
negligent or awkward nurfe, will caufe 1 in time a fixed 
4 incurable diftortion, 
| We 
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We are now qualified to underftand the motions 
of the vertebra, and to trace the degree of motion in 
each individual clafs. The degrees of motion vary 


with the forms of the vertebra in each part of the 


{pine : the motion is freeft in the neck; more limited 
in the loins, and in the back (the middle part of the 
{pine) fcarcely any motion is allowed: the head per- 
forms all the nodding motions upon the firft vertebra 
of the neck: the firft vertebra~of the neck performs 
again all the quick and fhort turnings of the head, by 


“moving upon the dentatus : all the lower vertebre of 


the neck are alfo tolerably free, and favour thefe mo- 
tions by a degree of turning; and all the bendings of 
the neck are performed by them. The dorfal vertebra 
are the moft limited in their movements, bending 
chiefly forwards by the yielding of their intervertebral 
fubfiance: The vertebra of the loins again move 
largely, for their intervertebral fubftance is deep, and 
their procefies quite unentangled and free. To pet- 
form thefe motions, each vertebra has two diftinG 
joints, as different in office as in form: firft, each ~ 
vertebra is fixed to thofe above and below by the in- 
tervertebral fubftance, which adheres fo to each, that 
there is no true motion: there isno turning of, any 
one vertebra upon the next; but the elafticity of the 
intervertebral fubftance allows the bones to move a 
little, fo that there is a general twifting and gentle 
bending of the whole fpine. The fecond joint is of 
the common nature with the other joints of the body; 
forthe articulating proceffes are faced with cartilage, 
furrounded with a capfule, and lubricated with a 
mucus. And I conceive this to ‘be the intention of 

the 
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the articulating proceiles being produced to fuch a Plate Vit 
length, that they may lap over each other to prevent 
fuxations of the fpine; and they muft, of courfe, have 

thefe {mall joints, that they may yield to this general 
bending of the {pine. 


THORA X. 


Or rue rips.—The ribs, whofe office it is to give 
form to the thorax, and to cover and defend the 
lungs, aifo affift in breathing; for they are joined 
to the vertebre by regular hinges, which allow of 
fhort motions, and to the fternum by cartilages, which 
yield to the motion of the ribs, and return again 
when the mufcles ceafe to ad. 

Eachrib, then, is charactered by thefe material parts; 
a great length of bone, at one end of which there is a 
head for articulation with the vertebrae, and a fhoulder 
or knob for articulation with its tranfverfe procefs ; 
at the other end there is a point, with a focket for re- 
ceiving its cartilage, and a cartilage joined to it, which 
is implanted into a fimilar focket in the fide of the fter- 
num, fo as to complete the form of the cheft. 

The ribs are twelve in number, according to the 
mumber of the vertebra in the back, of which feven 
are named true ribs, becaufe their cartilages join di- 
rely with the flernum, and five are named. falfe ribs, 
becaufe their cartilages are not feparately nor direClly 
implanted into the fternum, but are joined one with 
another; the cartilage of the lower rib being joined, 
and loft in that of the rib above, fo that all the lower 

ribs run into one greater cartilage. But there is full 
another diftinction, viz. that the laft rib, and commonly 
allo the rib aboye, is not at all implanted in the fter- 


Q num, : 
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Fig. x. &xi. var : 
See 'the abdomen, whence it is natned the loofe or floating - 


: rib ; 
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num, but is looiely connected only with the mufcles of 


The ribs are, in general,’ of a flattened form, their 
flat fides being turned {mooth towards the lungs. But 
this flatnefs of the rib is not regular, itis contorted, as 
if the foft rib had been feized by either end, and twitt- 
ed betwixt the hands: the meaning of which is, to ac- 
commodate the’ flatnefs of the rib to the form which 
the thorax affumes in all its degrees of elevation ; for 
when the-rib rifes, and during its rifing through all the 
degrees of. elevation, it ftill keeps its flat fide towards 
the lungs. Though of a flattened form; the rib isa 
little rounded at its upper edge, is {harp and cutting at_ 
its lower edge; and its lower edge feems double ; for 
‘there is a groove made there by the intercoftal artery 
and nerve, They are named intercoftal, from lying 
betwixt the ribs, the artery being rather within the rib, 
is defended infome degree by its groove, the lip of 
which forms the lower edge of the rib, but full this ar- 
tery is not without reach of the knife, in fome furgical 
operations ; we are careful, therefore, to mark, that it 
runs on the lower edge of the rib, and is: of the fize of 
a crow-quill ; : and that, if it be wounded, it will bleed 
largely, from its nearnefs to’the greateft artery of the 
body ; that it is eafily fhunned, by keeping the knife 
neaier to the rib below. . EY SR i 

On each rib we find the following parts: 1. The 
HEAD, or round knob by which it is joimed to the fpine. 
The head of each rib has indeed but a {imal articulat- 
ing furface ; but that fmooth furface is double, or ~ 
looks two ways. For the head of the rib is not im- 
planted into the fide of. one vertebra, it is rather im- 


planted 
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planted i into the interftic e betwixt two vertebre, the Plate vit 

head touches both vertebre ; each vertebra bears the <daug 

mark of two ribs, one honk and one below. | ‘The 

mark of the rib i is on the edge of cither vertebra, and. 

the focket may be faid to lie 1 in the intervertebral fub- 

tance betwixt them. : | 

_ 2. The nec of the rib is a fmaller part, immediate- oe 

ly before the head. Here the rib is particularly | fall 

and round. 

3. About an inch from the head, oe wa bcaedl 3 
“rifing, or bump, the articulaung, furface by which it 
touches and turns upon the tranfverfe procefs. Thefe 
two articulations have each a difting: capfule or bag, 
each is a very regular joint, and the degree of motion, 
of the rib, and direction in which it moves, may be © 

eafily calculated, from the manner in which if is joint- 
ed with the {pine ; ; for the two articulating furfaces of 
the rib are on its back part ; the back.of the rib is fim- 
ply laid upon the fide of the {pine ; the joints with the 
body of the vertebra, and with its tran{verfe procefs, 
are in one line, and formas if but one joint, fo that the . 
rib being fixed obliquely, and at one end only, that end 
continues firm, except in t uring upon its axis; the 
two heads roll upon the body of the vertebrz, and up- 
on the tranfverfe procefs ; and fo its upper end con- 
tinues fixed, while its lower end rifes or falls ; and as 
the motion is in a cirele, the head.being the central 
point, moves but little, while the lower end of the rib 
has the wideft range. : 
. 4. Juft above the fecond articulating furface; there 
is a third tubercle, which has nothing to do with the 
"joints, but is intended merely for the attachment of the 
Q.5j ligaments 
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ligaments and muicles from the f{pine, which fufpend 
and move the rib. 

5. The angle of the rib is often mentioned, being 
a common mark for the place of furgical operations. 
There is a flatnefs of the thorax behind, forming the 
breadth of the back ; the fharpnefs where this flatnefs 
begins to turn into the roundnefs of the cheft, is form- 
ed by the angles of the ribs. Each rib is round in the 
place of its head, neck, and tubercles ; it grows flat- 
ter a little, as it approaches the angle; but it is not 
completely flattened till it has turned the angle which 
is the proper boundary betwixt the round and the flat 
parts of the rib. It is very evident that this anatomy 
of the ribsis neither difficult nor important. It is in 


fome degree ufeful in the more advanced parts of ana- 


tomy, to remember the names; and it is neceflary, 
even in {peaking the common language of furgeons, to 
know thefe parts, viz. the head of the rib; the tuber- 
cle, or fecond articulating furface ; the angle, or turn- 
ing forward of the rib; the upper round, and the low- 
er flat edge; and efpecially to remember the placé and 
the dangers of the intercoftal artery. But there are 
fome peculiarities in individuaf ribs, the chief of which 
are thefe: The fize or length of the ribs gradually de- 
creafes from the firft to the laft, the firft being exceed- 
ingly fhort and circular, the lower ones longer, and al- 


“moft right lined: fo that the thorax is altogether ofa 


conical fhape, the upper opening fo fmall, as juft to per- 
mit the trachea cefophagus, and great veffels, to pafs ; 
the lower opening fo large, that it equals the diameter 
of the abdomen: The firft rib is confequently very 
fhort ; it is thick, ftrong, and of a flattened form ; of 

2 which 
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which flatnefs one face looks upwards, and another piate VIL 
downwards, and the great axillary artery and vein lie sa 
upon its flat upper furface. It 1s allo particularly cir- 
cular, making more than half a circle from its head to 
the extremity where it joins the fternum ; it has, of 
eourfe, no angle, and wants the diftorted twifting of 
the other ribs: The fecond rib is alfo round, like the 
firft rib. The eleventh and twelfth, or the floating 
ribs, are exceedingly fmall and delicate, and their car- 
 tilage terminates in an acute point, unconnected with . 
the fternum ; and, laftly, the heads of the firft, and of 
the eleventh and twelfth ribs, ate rounder than any of 
the others ; for thefe three have their heads implanted. 
into the flat fide of one vertebra only, while all the o- 
thers have theirs implanted betwixt the bodies of two 
vertebra. | , | | 

The cartilages of the ribs complete the form of the 
thorax, and form all the lunated edge of that cavity ; 
and it isfrom this cartilaginouscircle that the great muf- 
cle of the diaphragm has its chief origin, forming the 
partition betwixt the thorax and the abdomen. The 
farther end of each rib {wells out thick andfpongy,and —«. 
has a {mall focket for lodging the cartilage; for thefe 
cartilages are not joined like the intervertebral fub- 
ftances with their bones; but there is a fort of joint 
very little moveable indeed, but ftill having a rude 
focket, and a ftrong capfular ligament, and being cap- 
able of luxation by falls and blows; and the implan- 
tations into the fternum are evidently by fair round: Fig. xix 
fockets, which are eafily diftinguifhed upon the two 
edges of that bone. ‘Thefe cartilages may be enumer- 

| | ated. 
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Plate Vit,ated thus: The cartilages of the firft and fecond ribs 


Plate VITt, 
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defcend to touch the fternum. The cartilage of the : 
third rib is dire&. ‘The cartilages of the fourth, fifth, 
and fixtb ribs rife upwards, in proportion to their 
diftance from. this central one. The firft five ribs 
have independent cartilages; the eighth, ninth, and 
tenth ribs run their cartilages into the cartilage of the 
feventh rib; and the eleventh and twelfth ribs have 
their cartilages fmall, unconnected, and floating loofe: 


THE stERNumM.—The fternum, is that long and 
{quared bone, which lies on the fore part of the breaft 
over the heart, and which being joined by the cartil- 
ages of the ribs,’ completes the cavity of cheft ; it is 
for completing the thorax, and defending the heart 
for a medium of attachment to the ribs, and for a ful- 
crum or point, on which the clavicles may roll. 

We find the fternum confifting in the child of eight 
diftiné pieces, which run together in the progrefs of life, 
and which in old age, are firmly united into one; but in 
all the middle ftage of life, we find three pieces in- the 
{ternum, two of which are properly bone, the third 
remains a cartilage till very late in life, and is named 
the enfiform cartilage, from its f ‘word-like point. | 

{t is found to have eight pieces, even in the child 
of fix years old; fome years after, it has but five or 
fix; at laft but two only; and the falient white lines, 
which traverfe the bone, mark where the intermedi- 
ate cartilages have once been. | 

The upper piece of the fternum, is very large, 
roundifh, or rather triangular, refembling the form of 
the heart on playing-cards: It is about two inches in 
length, and an inch and a half in breath; and thefe 

marks’ 
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| marks: are eafily obferved. The APEX, or point of the oo 
triangle, is pointed downwards, to meet the fecond 

bone of the fternum. ‘The BasE OF THE TRIANGLE, 
which is uppermoft, towards the root of the throat 
feems a little hollowed, for the trachea pafling behind 
it. Oneach upper corner, it has a large articulating 1. 
hollow, into which the ends of the collar bones are re- 
ceived; (for this bone ts the fteady fulcrum upon which 
they roll). A little lower than this, and upon its fide, 

is the focket for receiving the fhort cartilage of the firft 
rib; and the fecond rib is implanted in the inter- 
ftice betwixt the firft and fecond bone of the ftermmum ; 

fo that one half of the focket for its cartilage 1s found 

in the lower part of this bone, and the other half, in 
the upper end of the next. 

2. The fecond piece of the fternum, is of a fquared 
form, very long and flat, and compofing the chief 
length of the fternum; for the firft piece receives 

only the cartilage of the firf rib, and one half of the 
 fecond ; but this lon @ piece receives, on each fide 
‘or edge of it, the cartilages of eight ribs; but as 
three of the lower cartilages are run into one, there 
are but five fockets or marks. The fockets for re- 
ceiving the cartilages of the ribs, are on the edges of 
_ the fternum; they are very deep in the firm fubftance of 
the bone, and large enough to receive the point of the 
_ finger with eafe: And whoever compares the fize and 
deepnefs of thefe fockets, with the round heads of the 
 eattilages which enter into them, will no more doubt 
of diftinct joints here, than of the diftin€ articulation 
of the vertebrae with each other. 
3. This is in truth, the whole of the bony fternum ; 
end what is reckoned the third picce, is a cartil- 


gs 
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Plate VI. age merely, and continues {o, down to extreme old age, 


é 


This cartilage which eeks out, and lengthens the fter- 
num, and which is pointed like a fword, is thence 
named CARTILAGO MUCRONATA, the pointed cartilage, 
OF CARTILAGO ENSIFORMIS, OF IXPHOIDES, the {word-like 
cartilage. This cartilagious point extending down- 


_wards over the belly, gives a fure origin, and great- 


er power to the mufcles of the abdomen, and that 
without embarafling the motions of the body ; but this 
cartilage, which is commonly fhort and fingle pointed, 
is fometimes forked, fometimes bent inwards, fo (it has 
been thought), as to occafion ficknefs and pain; and 
once was produced to fuch a length, as to reach the 
navel, and offified at the fame time, fo as to hinder the 
bending of the body, and occafion much diftrefs. 

The fternum and the ribs, and all the cheft ftand fo 
much expofed, that did we not naturally guard them 


«with the hands, fractures muft be very frequent, but in- 


deed when they are broken, and beaten in, they hurt the 
heart or lungs, and not unfrequently the moft dread- 
ful. confequences enfue. I have already explained, 
that this clafs of bones, defending the moft noble vif- 
cera (next to the brain), the injuries are almoft as fa- 
tal,as injuries of the brain ; often by a wheel pafling 
over the body, the fternum is broken, its pieces prefs 
inwards upon the heart, which is fometimes burtt ; 
but more commonly the patients die a flow and mi- 
ferable death ; for the inflamation, which begins i in the 
place of the wound, is extended to the lungs, is pro- 
pagated full onwards to the heart, and the heart be-. 
ing once inflamed, there comes anxiety, oppreflion, 

faintings, and palpitations; anxious breathing, quick: 
and interrupted pulfe; ftill more frequent faintings, and! 


OF THE TRUNK. 129 


then death. The ribs cover more properly the lungs, Plate VII. 

where the wound or inflammation is not always fatal ; 

for the wound by the point of the rib, is no adGler, 

than juft to pundure the lungs; but through this fmall 

wound on their furface, the lungs breathe out their 

air into the cavity of the cheft, and at laft it efcapes un- 

der the cellular fubftance of the f{kin; the man is 
blown up to a prodigious degree, with continually en- 

r creafing anxiety, the breathing more and more inter- 

rupted, and were he not aflifted, he would die. 


PERV LS: 


To give a fteady bearing to the trunk, and to con- te Vil. 
nect it with the lower extremities, by a fure and firm 
joining, the pelvis is interpofed, which is a circle of 
large and firm bones, ftanding as an arch betwixt the 
lower extremities and the trunk. Its arch is wide 
and ftrong, fo as to give a firm bearing to the body;. 
its indiyidual bones are large, fo as to give a deep 
and fure focket for the implantation of the thigh bone; 
its motions are free and large, bearing the trunk a- 
bove, and rojling upon the thigh bones below; and it 
is fo truly the centre of all the great motions of the 
body, that when we believe the motion to be in the 
higher parts of the fpine, it is either the laft vertebra of 
the loins bending upon the top of the pelvis, or the 
pelvis itfelf rolling upon the head of the thigh bones. 

The PELvis is named partly, perhaps, from its refem- 
bling a bafin in its form ; or perhaps, from its office of 
containing the urinary bladder, retum vagina, and 
womb ; it confifis, in the child, of many pieces, but 
in the adult, it is formed of four large bones, of the 
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os facrum behind, the offa innominata on either fide, 
and the os coxygis below. 

Os sacruM. ‘The names os facrum, os bafilare, &c: - 
feem to relate rather to its greater fize, than to its ever 
having been offered in facrifice. This bone, with its 
appendix, the os coxygis, is called the falfe {pine, or 
the column of the falfe vertebrae ; authors making this 
diftin€tion, that the true vertebre are thofe of the 
back, neck, and loins, a column which grows gradual- 
ly fmaller upwards ; the falfe vertebra are thofe of the 
facrum and coxyx, which are conical, with the apex 
or point downwards, and the bafe, viz. the top of the 
facrum, turned upwards to meet the true {pine. 

The bones of which the facrum is compofed, had 
originally the form of diftin@ {mall vertebrae. .Thefe 
diftin€tions are loft in the adult, or are recollected only 
by the marks of former lines, for the original vertebra, 
are now united into one large and firm bone, which 
is named the colurnn of falle vertetra; becaufe, hav- 
ing no motion, it wants the chief charaCter and ufe of 
the true ones. : 

We can recognize the original vertebra, even in the 
adult bone, for we find it regularly perforated with 
holes, for the tran{miflion of the fpinal nerves; we 
find thefe holes regularly difpofed in pairs; we fee a 
diftinct white and rifing line which croffes the bone; 
in the interftice of each of the original vertebre, and 
marks the place where the cartilage once was; and 
by thefe lines being five in number, with five pairs of 
holes, we know this bone to have confifted once of © 
five pieces, which are now joined into one. The re- 
mains of former proceffes can alfo be diftinguifhed, and 

the 
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the back of the bone is rough and irregular from the platevut. 
old {pines. | 
The os facrum thus Snipoee is among the lighteft 
bones of the human body, with the moft fpongy fub- 
ftance, the thinneft tables, the moft eafily broken, and 
‘its injuries of the moft formidable nature; but then it 
is a bone the beft cemented, and confirmed by ftrong 
ligaments, and the beft covered by thick and cufhion- 
like mufcles. ‘The 08 facrum is of a triangular fhape ; 
the bafe of the triangle turned upwards to receive the 
fpine; its inner furface ‘is fmooth, to permit the 
head of the child in labour, to glide eafily along, and 
its outer furface is irregular and rough, with the {pines 
of former vertebre, giving rife to the great gluta muf- 
cles, (which form the contour of the hip), and to all 
the ftrongeft mufcles of the back and loins. 
It has in ita triangular cavity under the arch of ‘its 
{pinious procefies ; which cavity is continued from the 
canal in the vertebrae of the fpine ; and this cavity of 
the facrum contains the continuation and the end of 
the {pinal marrow, which being in this place divided 
into a great many thread-like nerves, has altogether. 
the form of a horfes tail, and is therefore named caw 
da equina. 
From this triangular cavity, the nerves of the cattda 
equina go out by the five great holes on the fore part 
_ of the facrum holes, large enough to receive the point 
_ of the finger ; the three firft nerves of the facrum, join- 
ing with the laft nerve of the loins, form the facro- 
_ {ciatic nerve, the largeft in the body, which goes down- 
ae ward to the leg, while the two lower nerves of the fa- 
_ rum fupply the contents of the pelvis alone. 
a Ry The 
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The back of the facrum is alfo perforated with 
holes, whofe fize is nearly equal to thofe on its fore 
part, but whofe ufes are not fo diftin@ly known ; for 
the {mall nerves which pafs outwards by them to the 
mufcles of the loins or hips, are in no degree propor- 
tioned to the fize of the holes. 

All the edges of this triangle form articulating points, 
by which it is joined to other bones. The bafe, or 
upper part of the facrum, receives the laft vertebrae of 
the loins on a large broad furface, which makes a very 
moveable joint ; and indeed, the joining of the laft true. 
vertebre, with the top of the facrum, isa point where 
there is more motion than in the higher parts of the. 
fpine. The apex, or point of the facrum, has the os 
coxygis joined toit; which joining, is moveable till the 
age of twenty, in men, and till the age of forty-five in. 
women; and the meaning of its continuing longer 
moveable in women, is very plain, fince we diftindlly 
feel the lower point of the coxyx in women, yielding 
in the time of labour, fo as to enlarge greatly the lower. 
opening of the pelvis. ‘The fides of the os facrum 
form a broad, rough, and deeply indented furface, which 
receives the like rough furface of the haunch bones ; 
and here the furfaces are fo rough, and the cartilage 
fo thin, that it refembles more nearly a future ; and 
by the help cf the ftrong ligaments, and of the large 
mufcles which arife in common from either bone, 
makes a joining abfolutely immoveable, except by fuch 
violent force.as 1s in the end fatal. | 

Thus the original ftate of this bone is eafily recog- 
nifed and traced by many marks; it ftands in a con{pi- 

cuous 
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cuous place of the pelvis, and its chief office is to {up- Plate VIII. 
-port the trunk, to which we may add, that it defends 
the caida equina, tran{mits its great nerves, forms chief; 
ly the ¢ cavity of the pelvis; and that itis along the hol- 
low of this bone that the accoucheur calculates the 
progrefs of the child’s head in labour. 

The os coxyeis, fo named from its refemblance to, 
the beak of a cuckow, ‘is a fmall appendage to the 
| roe érminating this inverted column 
with an acute point, and found in very different con- 
ditions in the feveral flages of life. In the child it is 
merely cartilage, and we can find no point of bone 3 
during youth it is oflifying into diftinct bones, which. 
continue moveable upon’ each other, till manhood ; 
then the feperate bones gradually unite with es 
other, fo as to form one conical bone, with bulgingsand. 
marks of. the pieces of which it was originally compof- 
ed; but ftill the laft bone continues to move upon the 
joint of the facrum, till in advanced years, it is at laft 
firmly united, Jater in women than in men, with whom 
it is often fixed at tw enty or twenty-five. It is not 
like the os facrum, flat, but of a roundifh form, con- 
vex without, and concave inwards, forming with the 
facrum, the loweft part of the pelvis behind. It has no 
holes like the facrum, has no communication with the 
{pinal canal, and tran{mits no nerves, but points fore- 
wards to fupport the lower part of the rectum ; thus, it 
contracts the lower opening of the pelvis, fo as to fup- 
port effectuaily the reQum, bladder, and womb, and 
yet continues fo moveable in women, as to recede in 
time of labour, allowing the head to pais. Ae 
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Plate vin, Lhe ossa inNomINATA—Are the two great irregu. 

| lar bones, forming the fides of the pelvis which have 
a form fo difficult to explain by one name, that they 
are called offa innominata, the namelefs bones. But 
thefe bones having been in the child, formed in 
diftinét and feperate pieces; thefe pieces retain their. 
original names, though united into one great bone; we 
continue to explain them as diftin@ bones, by the 
names of os ilium, os ifchium, and os pubis. The os. 
iL1uM, the haunch-bone, is that broad and expanded 
bone on which le the ftrong mufcles of the thigh, 
and which forms the rounding of the haunch. The os 
iscuiuM, the hip-bone, the loweft point of the pelvis, that 
on which we reft in fitting. The os pusis, or fhare- 
bone, on which the private partsare placed. All thefe. 
bones were divided in the child; they are united in the’ 
very.centre of the focket for the thigh bone; and we 
find in the child a thick cartilage im the centre of the ~ 

.focket, and a prominent ridge of bone in the adult ; 

which ridge, far from incommoding the articulation. 
with the thigh-bone, gives a firmer hold to the carti- 
lage which lines that cavity, and is the point into’ 
which a ftrong ligament from the head of the thigh, 
bone is implanted. 

The os t11um, or haunch-bone, is. named from its | 
forming the flank. It is the largeft part of the os in- 
aominatum. It rifes upwards from the pelvis jin a 
_oroad expanded wing, which forms the lower part of 
the cavity of the abdomen, and fupports the chief 
weight of the impregnated womb (for the womb com- 
monly inclines toone fide). The os iliumis covered with 
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the great mufcles that move the thighs, and to its edge Plte 
are fixed thofe broad flat mufcles which form the walls 


ofthe abdomen. This flat upper part is named the ata, 
- or winc, while the lower, or rounder part, is named 
the sopy of the bone, where it enters into the focket, 
and meets the other bones. 

The ata, or flat expanded wing, has many parts 
which muft be well remembered, to underftand the 
mufcles which arife from them. 1. The whole circle 
of this wing is tipt with a ridge of firmer bone, which 
encircles the whole. This is a circular cartilage in the 
child, diftiné from the bone, and is offified and fixed 
only at riper years. All this ridgy circle is called the 
{pine, and is the origin for the lower oblique and tranfverfe 
mufcles of theabdomen. 2. The two ends of this {pine 
are abrupt,and the points formed upon itare confequent- 
ly named f{pinous procefles, of which there are two at its 
fore,andtwo atits baekend. The twoposTeErior sPINOUS 
PROCESSES are Clofe by each other, and are merely two 
rough projecting points near the rough {urface, by which 
the os ilium is joined to the os facrum; they jut out 
behind the articulation, to make it firm and fure; and 
their chief ufes feem to be the giving afirm hold to the 
ftrong ligaments which bind this joint. 3. The two 
anterior {pinous proceffes are more diftin@, and more 
important. marks for the ANTERIOR SUPERIOR SPINOUS 
PROCESS, is the abrupt ending of the fpine, or circle of 
the ilium, with a {welling, out from which jutting point 
the fartorius mufcle, the longeft, and amongft the moit 
beautiful in the human body, goes obliquely acrofs the 
thigh, like a ftrap, down to the knee ; another, which 
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Plate VILis called the tenfor vagine femoris, alfo arifes heré ! 
and from this point departs the ligament, which, paf- 
fing from the os ilium to the pubis, or fore point of 
the pelvis, is called the ligament of the thigh. How 
neceflary it is to mark this point, may be eafily dedu- 
ced, from knowing that it is under the arch of this fe- 
moral ligament. that the great artery pafles down to 
the thigh, and that the femoral hertna i is formed. The 
LOWER ANTERIOR {pinous procefs is a {mall bump, or lit- 
tle fwelling, about an inch under the firft one, which 
gives rife to the rectus femoris mufcle, or ftraight muf- 
eles of the thigh, which lies along its fore part. 

The back, or porsum of the os ilium, is covered with 
the two great glutai mufcles; and the costa, as it is 
abfurdly called, or the inner concave furface, gives 
rife to the internal iliac mufcle. 

This bone (the os ilium) has a broad rough furface, 
by which it is connected with the os facrum at is fide, 
the very formof which declares the nature of this join- 
ing, and is fufficient argument and proof that the join- 
ings of the pelvis do not move. ; 

The acute line, which is named LINEA INNOMI- 
NATA, is feen upon the internal furface of the bone, dis 
viding the ala, or wing, from that part which is in the 
focket for the thigh. This line compofes part of the 
brim of the pelvis, diftinguifhes the cavity of the pel- 

vis from the cavity of the abdomen, and marks the 
circle into which the head of the child defcends at the 
commencement of labour. 

The os tscuium, or hip bone, is placed perpendicu- 
larly under the os ilium, and is the loweft point of the 


pelvis upon which we: fit. It forms the largeft fhare 
of 
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of the focket, wherice the focket is named fat ®bulam Plate VIII, 
ifchii, as peculiarly belonging to this bone. The bump 
br round {welling upon which we sae is named. the 
tuber ifchii; and the {maller part, which extends up- 
wards to meet the os pubis, is named the ramus, or 
branch, which meets a fimilar branch of that bone, to 
form the thytoid hole. 

_ The Bopy is the uppermoft, and thicker part of the 
bone, which helps in forming the focket; and. among 
the three bones this one forms the largeft. fhare of it ; 
nearly one half, From the body, a fharp pointed pro- 
cefs, named spinous Process of the ifchium, is project 
ed backwards, which pointing towards the lower end 
of the facrum, receives the uppermoft of two long li- 
gaments, which, from their pafling betwixt the ifchium 
and facrum, are named facro-feiatic; by this ligament 
a femicirele of the os ilium, juft below the joining of 
the ilium with the facrum, is completed into a large 
rouiid hole, which is in like manner named the facro- 
{eiatic hole, and gives paflage to the great nerve of 
the lower extremity, named the great facro-{ciatic 
nerve. 

The ruBer, or round knob, being the point upon 
which we reft, this bone has been often named os sE- 
DENTARIUM. ‘The bump is a little flattened when we 
fit upon it. It is the mark by which the lithotomift 
directs his incifion, cutting exactly in the middle be- 
twixt the anus and this point of bone. It is remark- 
able as the point towards which the pofterior or lower _ 
facro-{ciatic ligament extends, and as a point. which 
gives rife to feveral of the ftrong mufcles on the back 
of the thigh, and efpecially to thofe which form the 
hamftrings. 

S- The 
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The ramus, or branch, rifes obliquely upwards and 
forwards, to joina like branch of the pubis. This 
branch, or arm, as it is called, is flat, and its edges are 
turned a little forewards and backwards, fo that one 
edge forms the arch of the pubis, while the other edge 


_ forms the margin of the thyroid hole. 


The os PUBIS, OF SHARE-BONE, Is the laft and {malleft 
piece of the os innominatum, and is named from the 
mons veneris being placed upon it, and its hair being 
a mark of puberty. It forms the upper, or forepart of 
the pelvis, and completes the brim, and, like the if- 
chium, it alfo is divided into three parts, viz. the Bopy, 
ANGLE, and RAMUS. 

The sony of the pubis is thick and ftrong, and forms 
about one-fifth of the focket for the thigh bone. It 
is not only the fmalleft, but the fhalloweft part of the 
focket. The bone grows fmaller, as it advances to- 
wards its angle, the joining of the ofla pubis. There 
it grows again broad and flat, and the two bones meet 
with rough furfaces, but with two cartilages interpof- 
ed. Over the middle of this bone, two great mutcles, 
the iliac and pfoas mufcles, pafs out of the pelvis to 
the thigh ; and where they run under the hgament of 
the thigh, they make the pubis very {fmooth. Along 


this bone, there is a little edge, or fharp ridge, which 


marks the brim of the pelvis, and the part which is o- 
ver the fymphyfis, or joining of the bones, rifing high- 


“er than the reft of the ridge, is named the creft of the 


pubis ; and from this point the {mall pyramidal muf- 
cles of the abdomen rife. The ramus, or branch, is 
that more flender part of the pubis, which, joining 

with 
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‘with the branch of the ifchium, forms with it the arch Plate Vil. 
of the pubis, and the edge of the thyroid hole. 


This completes the ftrid anatomy of the pelvis: 
But when we confider the whole, it is further ne- 
ceffary to repeat, in fhort definitions, certain points 
which are oftener mentioned as marks of other 
parts. 

The proMoNTORY of the Roce | is the projection 
formed by the loweft vertebra of the loins, and the 
upper point of that bone. The nottow of the fa- 
erum is all that fmooth inner furface which gives out 
the great nerves for the legs and pelvis. The Lesser 
ANGLE, in diftinction for the greater angle or promon- 
tory of the facrum, is a fhort turn in the bone near 
where it is joined with the coxygis, The crest of 
the pusis is a fharper ridge or edge of the bone over 
the joining or fymphyfis pubis. ‘The posTERIon sYM- 
puysis of the pelvis is the joining of the facrum with 
the ilium, while the fymphyfis pubis is diftinguifhed 
by the name of ANTERIOR sympHysis of the pelvis. 
The spine, the ruber, and the ramus of the ifchium 
are fufficiently explained. The ata, or wing, the 
SPINE, the sPINOUS PROCESSES, and the LINEA INNOMI- 
NATA of the ilium, are alfo fufficiently explained. 
The aceTaBuLum, fo named from its refemblance to a 
meafure which the ancients ufed for vinegar, is the © 
hollow or focket for the thigh-bone, compofed of the 
ilium, ifchium, and pubis; the ridge in its centre 
fhows the place of its original cartilage, and points 
out what proportion belongs to each bone ; that it iS 
made, two-fifths by the os ilium, two-fifths by the 
os ifchium, and one-fifth only by the os pubis: but 
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the ifchium has the greateft fhare; the ifchium form- 
ing more than two-fifths, and the ilium lefs. The 
BRIM Of the PELVis is that oval ring which parts the 
cavity of the pelvis from the cavity of the abdomen : 
it is formed by a continued and prominent line along 
the upper part of the facrum, the middle of the lium, 
and the upper part or creft of the pubis. This circle 
of the brim fupports the impregnated womb, keeps 
it up againft the preffure of the labour-pains; and 
fometimes this line has been “ as fharp as a paper- 
“ folder, and has cut acrofs the lower fegment of the 
* womb ;” and fo, by feparating the wemb from the 


vagina, has rendered the delivery impoffible ; and the 


child efcaping into the abdomen among the inteftines, 
the woman has died. The ourLer of the prtvis is 
the lower circle again, compofed by the arch of the 
pubis, and by the {ciatic ligaments, which is wide and 
dilatable, to permit the delivery of the child, but 
which being fometimes too wide, permits the child’s 
head to prefs fo fuddenly, and with fuch violence up- 
on the foft parts, that the perineum is torn. The 
THYROID HOLE is that remarkable vacancy in the bone 
which perhaps lightens the pelvis, or perhaps allows 
the foft parts to efcape from the preflure, during the 
paflage of the head of the child. 

The marks of the female fkeleton have been fought 
for in the fkull, as in the continuation of the fagittal 
future ; but the trueft marks are thofe which relate 
to that great function by which chiefly the fexes are 
diftinguifhed : for while the male pelvis is large and 
ftrong, with a imall cavity, narrow openings, and 
bones of greater ftrength, the female pelvis is very 


thallow and wide, with a large cavity, and flender 


bones, : 
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bones, and with every peculiarity which may con- Plate Vill. 
duce to the eafy paflage of the child. And this occa- 
fions that peculiar form of the body which the paint- 
er is at greater pains to mark, and which is indeed 
very eafily perceived: for the characteriftic of the 
manly form is firmnefs and ftrength ; the fhoulders 
broad, the haunches fmall, the thighs in a direct line 
with the body, which gives a firm and graceful ftep. 
The female form again 1s delicate, foft, and bending ; 
the fhoulders are narrow ; the haunches broad; the 
thighs round and large; the knees, of courfe, ap- 
proach each other, and the ftep is unfure: The wo- 
man, even of the moft beautiful form, walks with a 
delicacy and feeblenefs, which we come to acknow- 
ledge as a beauty in the weaker fex. | 

The bones of the pelvis compofe a cavity which 

cannot be fairly underftood in feparate pieces, but 
which fhould be explained as a whole. Though per- 
haps its chief office is fupporting the fpine, ftill its 
relation to labour deferves to be obferved ; for this 
forms at leaft a curious inquiry, though it fhoala not 
be allowed a higher place in the order of ufeful 
fiudies. 

“We know, from much experience, that Where the 
pelvis i is of the true fize, we have an ealy and natural 
labour: that where the pelvis is too large, there is 
pain and delay ; but not that kind of difficulty which. 
endangers life: that where, by diftortion, the pelvis 
is reduced below the ftandard fize, there comes fuch 
difficulty as endangers the mother, and deftroys the 
child, and renders the art of midwifery ftill worthy 
of ferious ftudy, and an objedt of public care. 


There 
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There was a time when it was univerfally believed, 
that the joinings of the pelvis diffolved in every la- 
bour; that the bones departed, and the openings 
were enlarged; that the child paffed with greater 
eafe ; and “ that this opening of the bafin was no lefs 
“ natural than the opening of the womb.” By many 
accidents, this opinion has been often ftrengthened 
and revived; and if authority could determine our 
opinion, we fhould acknowledge, that the joinings of 
the pelvis were always diffolved as a wife provifion of 
nature for facilitating natural, and preventing linger- 
ing labour, compenfating for the frequent deviations 
both in the head and pelvis, from their true and natural 
fize. This unlucky opinion has introduced, at one 
time, a practice the moft reprehenfibly fimple, as fo- 
mentations to foften thefe joinings of the pelvis in cir- 
cumitances which required very {peedy help; while, 
at another time, 1t has been the apology for the moft 
cruel unnatural operations of inftruments, not merely 
intended for dilating and opening the foft parts, but 
for burfting up thefe joinings of the bones. And 
thofe alfo, of late years, who have invented and_per- 
formed too often, no doubt) this operation of cutting 
the fymphyfis pubis to haften the labour, fay, that 
they do not perform an unneceflary cruel operation, 
but merely imitate a common procefs of nature. : 

How very far nature is from intending this, may: 
be eafily known from the very forms of thefe joinings, 
but much more from the other offices which thefe 
bones haye to perform ; for if the pelvis be, as I have 
defined it, an arch ftanding betwixt the trunk and the 
lower extremities on which the body rolls, its join- 
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ings could not part without pain and lamenefs, per- plate vie 
haps inability for life. | 

One chief reafon ‘drawn from anatomy is this: that 
in women dying after labour, the griftles, of the pelvis 
are manifeftly foftened ; the bones loofen; and though » 
they cannot be pulled afunder, they can be fhufled 
or moved upon each other in a flight degree: all 
which is eafily accounted for. ‘The griftle that forms 
the fymphyfis pubis is not one griftle only, as was 
once fuppofed, but a peculiar griftle covers the end 
of each bone, and thefe are joined by a membranous 
or ligamentous fubftance: This ligamentous fubftance 
is the part which corrupts the fooneft: it is often fpoil- 
ed, anid in the place of it a hollow only is found; 
that hollow of the corrupted ligament may be called 
a feparation of the bones; but it is fuch a feparation as 
“ equals only the back of a common knife in breadth, 
“and will not allow the bones to depart from each 
“ other ;” the joining is {till ftrong, for it is furronnded 
by a capfular ligament, not like the loofe ligament of 
a moveable joint, but adhering to every point of each 
bone; and this ligament does perform its office fo 
completely, that while it remains entire, though the 
bones: fhuffle fideways upon each other, no force can 
pull them afunder: “ Even when the fore part of the 
“ pelvis is cut out, and turned and twifted betwixt the 
“ hands, ftill though the bones can be bent backwards 
* and forewards, they cannot be pulled from each other 
“the tenth part of an inch.” Thefe inquiries were 
made by one, who, though partial to the other fide 
of this queftion, could not allow himfelf to difguife 
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pute vi. the truth, whofe authority is the higheft, and by 
whofe facts I fhould moft willingly abide. 

Now, it is plain, that fince a feparation, amount- 
ing only to the 12th of an inch, occafions death, this 
cannot be a provifion of nature ; and fince the fepa- 
ration in fuch degree could not enlarge the openings 
of the bafin, there again it cannot be a provifion of 
nature. I know that tales are not awanting of wo- 
men whofe bones were feparated during labour; but 
what is there fo abfurd, that we fhall not find a pre- 
cedent or parallel cafe in our annals of monftrous and 
incredible fads? Orrather where is there a fact of 
this def{cription which is not balanced and oppofed by 
oppofite authorities and facts. I have difleted fe- 
veral women who had died in lingering labour, where 
i found no difunion of the bones. I have feen wo- 
men opened, after the greateft violence with inftru- 
ments, and yet found no feparation of the bones. 
We have cafes of women having the mollities oflium, 
a univerfal foftnels and bending of the bones, who 
have lived in this condition for many years, with the 
pelvis alfo affected ; its openings gradually more and 
more abridged ; the miferable woman fuffering lin- 
gering labour, and undergoing the delivery by hooks, 
with all the violence that muft be ufed in fuch def. 
perate cafes, and ftill no feparation of the bones hap-. 
pening. How, indeed, fhould there be fuch difficult: 
labours as thefe, if the feparation of the bones could 
allow the child to pafs? 

If it be faid, “ the joinings of the nets are fome-- 
“ times diffolved,”’ I acknowledge, that they are juftt 

_ as the joint of the thigh is diffolved, that is, fometimess 


byy 
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by Fidletice, and fometimes by ititernal difeafe ; 5 but Plate Vitt, 
if it be affirmed, that “ the joinings of the pee are 
« diffolved to facilitate labour,” I would obferve, that 
wherever feparation of the bones has happened, it has 
both increafed the difficulties of the labour, and been 
in itfelf a vety terrible difeafe ; for proofs. of which, f 
mult refer to Hunter, Denman, ahd othérs, to whofe j pe- 
culiar province fuch cafes belong. Butf urely thefe prin- 
ciples will be univerfally acknowledged : That the pel- 
vis fapporting the trunk, is the centre of its largeft mo- 
tions: that if the bone¢ of the pelvis were loofened, 
fuch motions could rio longer be performed : that 
when, by violence or by interpal difeafe, or in the 
time of fevete labour, thefe joinings have ddtually 
been diffolved or burf, the woman has become in- 
ftaritly lame, unable to fit, ftand, or lie, of fupport 
herfelf in any degree ; fhe is retidered incapable of 
turning, or even of being tured i in bed ; ; Her attend- 
4nt§ catinot éven move her legs without intolerable 
anguith, as if torn afunder *: There fometimes follows 
» collection of matter within the joint (the matter ex- 
tending quite down tothe tuber ifchii), high fever, 
delirium, and death +; or, in cafe of recovéry (which 
is indeed more frequent), the recovery is flow and 
partial only ; a degree of lamenefs remains, with pain; 
weaknefs, and languid health; they can ftand on 
one lex more eafily than on both; they can walk 
more eafily than they can ftland; but it is many 
months before they can walk without crutches; and 
long after they come to walk upon ¢v en ground, 
tT climb= 
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Plate VEIT. climbing- a flair continues to be very difficult and 
painful. In order to obtain even this flow re-union 
of the bones, the pelvis muft be bound up with a cir- 
cular bandage very tight; and they muft fubmit to 
be confined long: by neglect of which precautions, 
fometimes, by the rubbing of the bones, a preterna- 
tural joint is formed, and they continue lame for 
years, or for life *; or fometimes the bones are unit-_ 
ed by offification ; the callus or new bone projects 
towards the centre of the pelvis, and makes it im- 
poflible for the woman to be delivered again of a liy- 
ing child ¢. 

Now this hiftory of the difeafe leads to reafons in- 
dependent of anatomy, and furer than it ; which 
prove, that this feparation of the bones (an Sled 
the exiftence of which cannot be queftioned), is not a 
pr ovifion of nature, but is a moft ferious difeafe. For 
if thefe be the dreadful confequences of feparation of 
the bones, how can wé believe that it happens, when 
we fee women walking during all their labour, and, 
in place of being pained, are rather relieved by a va- 
riety of poftures, and by walking about their room? 
who often walk to bed after being delivered on 
chairs or couches? who rife on the third day, and of: 
ten refume the care and fatigues of a family i in a few 
days more? or can we believe, that there is a ten- 
dency to feparation of the bones in thofe who, fol- 
lowing the camp, are delivered on one day, and walk on 
the PUR MInE or in thefe women who, to conceal 

their 


o 
* Denman fays twenty-five or thisty years, 
+ Spences cafes. 
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their fhame, have not indulged in bed a fingle hour? Pate VIL 
or can we believe, that there is even the flighteft ten- 

dency to the feparation of the bones in thofe women 

whofe pelvis refifts the force of a lingering and ievere 

labour, who fuffer ftill further all the violence of i in- 
firuments, who yet recover as from a natural deli- 

very, and who alfo rife from bed. on the third or 

fourth day? 
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‘Tur THIGH BONE Is the greateft bone of the body, and Plate 1x. 
needs to be fo, fupporting alone, and in the moft un- ee 
favourable direction, the whole weight of the trunk ; 

for though the body of this bone is in a line with the. 
trunk, in the axis of the body, its neck ftands off al- | 

moft at right angles with the body of the bone ; and 

in this unfavourable direction muft it carry the whole 

weight of: the trunk, for the body is feldom fo placed 


eyes , as, 
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as to reft its weight equally upon either thigh bone ; 
commonly it is fo inclined from fide to fide sce ae 
ly, that the neck of one thigh bone bears alone the 
whole weight of the body and limbs, or is ftill loaded 
with greater burdens than the mere weight | of the bo- 
dy itfelf. | 

The thigh bone is one of the moft regular of i 
cylindrical bones. a Its Bopy is very thick and {trong, 
ofa rounded form, fwelling out at either end into two 
heads. In its middle it bends a little outwards, with 
its circle or convex fide turned towards the fore part 
of the thigh. This bending of the thigh bone has 
been a fubject of fpeculation abundantly ‘ridiculous, 


viz. whether this be an accidental or a natural arch. 


There are authors who have afcribed it to the nurfe 
carrying the child by y the thighs, and its {oft bones 
bending under the weight. There i Is another author 
very juftly celebrated, Ww ho imputes it to the weight of 
the body, and the flro nger action of the flexor mui- 
cles, aflirming, that it is ftraight in the child, and 
grows convex by age. ‘This could not be, elfe we 
fhould find this curve lefs in fome, and greatett i in thofe 
who had walked moft, or whofe muicles had the great- 
eft ftreneth ; 3 and1 if the mutcles did produce this curve, 
a little accident giving the balance to the flexor muf- 
cles , thould put the thigh bone i in their power to bend 
it in any degree, and to caufe diftortion: But the end 
of all fuch {peculations i is this, ‘that we find it bended 
in the foet us, not yet delivered from the’ mother’s S. 
womb, or in a chicken, while ftill enclofed i in the fhell ; 

it ae uniform and reg ular bending, defigned and 
en | marked 
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marked in the ver y firft formation of a bone, and a ‘Rik 
intended, perhaps, for the advantage of the firong + 
mufcles i in the back of the thigh, to give them great- 

er power, or more room, 

2. The HEAD of the thigh bone is likewife the moft 2a 
perfect of any in the human body, for its circumfe- 
rence is a very regular circle, of which the head con- 
tains nearly two-thirds : It is {mall, neat, and com- 
pletely received into its focket, which is not only deep 
in itfelf, and very fecure, but is further deepend by 
the cartilage which borders it, fo that this is naturally, 
and without the help of ligaments, the ftrongeft joint 
in all the body ; 3 but among other fecurities which are 
fuperadded, is the round ligament, the mark of which 
qs eafily {feen, being a broad dimple in the centre of its + 
head. | | ; | 

3. The neck of this bone is the trueft in the fkele- 
ton; and indeed it is from this neck of the thigh bone 
that we transter the name to other bones, which have 
hardly any other mark of neck than that which is 
made by their purfe- like ligament being fixed behind 
the head of the bone, and leaving a roughnefs there. 

But the neck of the thigh bone is an inch and a half 
in length, thick and ftrong, yet hardly proportioned 
to the great weights which it has to bear ; long, that it 
may allow the head to be fet deeper in its focket; and 
ftanding wide up frem the fhoulders of the bone, to 
keep its motions wide and free, and unembarrafled by 
- the pelvis ; for without this great length of the neck, 

its motions had been checked even by the edges of its 
t pwn locket. 
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The TROCHANTER are the longeft procefies in the hu- 
man body for the attachment of mufcles, and they are 
named trochanter (or proceffes for turning the thigh), 
from their office, which is the receiving thofe great 
mufcles which not only bend and extend the thigh, 
but turn it upon its axis; for thefe proceffes are 
oblique, fo as to bend and turn the thigh at once. 

4. The rRocHANTER Major, the outermoft and long- 
er of the two, is that great bump which reprefents the 
direct end of the thigh-bone, while the neck ftands off 
from it at one fide; therefore the great trochanter 
ftands above the neck, and is eafily diftinguifhed out- 
wardly, being that great bump which we feel fo plain- 
ly in laying the hand upon the haunch. This procefs 
receives the glutei mufcles, and al] the great mufcles 
which move the thigh outward.  s—tS 

5. The TROCHANTER MINOR, or leffer trochanter, is a 
fmaller and more pointed rifing on the inner fide of 
the bone, lower than the trochanter major, and placed 
under the root of the neck, as the greater one is placed 
above it. Itis deeper in the thigh, and never to be 
felt, not even in luxations. Its mufcles alfo, by the 
obliquity of their infertion into it, turn the thigh, and 
bend it towards the body, fuch as the pfoas and iliacus. 
internus, which pafling out from the pelvis, fink deep 
into the groin, and are implanted into this point. From 
the one trochanter to the other, there is a very confpi- 
cuous roughnefs, which marks the place of the capfule, 
or ligamentary bag of the joint; for it enclofes the 
whole length of the neck, and of the thigh bone. This 

roughnets 


THIGH, LEG, AND FOOT. 151 


roughnefs begins the great rough line, and is what 1s pe Ges 
regularly named linea afpera. ive 
6. The Linea aspera is a rifing or prominent line, © 
very ragged and unequal, which runs all down the 
back part of the thigh: It begins at the roots of the 
two trochanters, and the rough lines from each troch- 
anter meet about four inchesdown the bone; thence the 
line*afpera runs down the back of the bone a fingle 
line, and forks again into two lines, one going towards 
each condyle, and ending in the tubercles at the lower 
end of the bone, fo that the linea afpera is fingle in 
the middle, and forked at either end. 
4. The coNDYLES are the two tuptbers into whichthe —;, 

thigh bone {wells out at its lower part. There is firft 

a gentle and gradual {welling of the bone, then an en- 
largement into two broad and flat furfaces, which are 

to unite with the next bone in forming the great joint 

of the knee. The two tuberofities, which, by their 

flat faces, form the joint, {well out above the joint, and 

are called the conpyLes. The INNER CONDYLE is larger, — 
to compentfate for the oblique pofition of the thigh 
bone; for the bones are feparated at their heads, by 

the whole width of the pelvis, but are drawn towards 

a point below, fo as to touch each other at the knees. 

On the fore part of the bone, betwixt the condyles, 
there is a broad fmooth furface, upon which the rotu- 

la, or pully like bone glides ; and on the back part of .. 
the thigh-bone, in the middle betwixt the condyles, 
there is a deep notch, which contains the great artery, 
vein and nerve of the leg, 
: The great nutritious artery, enters below the mid- 

dle of this bone, and fmaller arteries enter through its 

| | 4 porous 
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porous extremities; as may be known by many final 
holes, near the feed of the bone. 

The nxap of the thigh bohe is round, and fet dowri 
deeply in its focket, to give greater fecurity to a joint 
fo important, and fo much expofed as the hip is. 
The neck ftahds off from the reft of the bone, fo that 
by its length, it allows a free play to the joint, but is | 
itfelf much expofed by its tran{verfe pofition, as if na- 
ture had not formed in the human body, any joint at 
once free, moving and ftrong. The neck is not form- 
ed in the boy, becaufe the focket is not yet deep, nor 
hinders the motions of the thigh, and the head is form- 
ed apart from the bone, and is not firmly united with 
it, till adult years, fo that falls luxate, or feparate the 
head in young péople, but they break the neck of the 
bone, in thofe that are advanced in years. The 
TROCHANTERS, or fhoulders, are large to receive the 
great mufcles which are implanted in them, and 
oblique, that they may at once bend and turti the 
thigh. The suarr or Bopy is very fttong, that it’ 
may bear our whole weight, and the ation of fuch 
powerful mufcles; and it is marked with the rough 
line, behind fen which, a mafs of flefh takes its 
rife, which wraps completely round the lower part of 
the thigh bone, and forms what are called the vafti 
mufcles, the greateft mufclés for extending the leg. 
The conpy ies fwell out to give a broad furfaée, and @ 
firm joining for the kitee. But of all its parts, the 
great trochanter, fhould be moft particularly obferved,’ 
as it is the chief mark in luxations or fractures of this 
bone: For when the gréater trochanter is pufhed 
downwards, we find the thigh luxated upwards ; when’ 

, the 
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the trochanter is higher than its true place, and fo fix- Plate Ix: 


ed that it cannot roll, we are affured that it is laxated ; 
but when the trochanter is upwards, with the thigh rol- 
ling freely, we are affured its neck is broken, the 
trochanter being difplaced, and the broken head re- 
maining in its focket ; but when the trochanterremains 
in its place, we fhould conclude that the joint is but 
little injured, or that it is only a bruife of thofe glands 
or mucous follicles, which are lodged within the 
focket, for lubricating the joint. 

The tizia is named from its refemblance to a pipe; 
the upper part of the tibia, reprefenting the expanded or 
trumpet-like end, the lower part reprefenting the flute 
end of the pipe. The tibia, on its upper end, is flat and 
broad, making a moft fingular articulation with the 
thigh-bone ; for it is not a ball and focket like the 
 fhoulder or hip, nor a hinge joint guarded on either 
fide with projecting points, like the ancle. There is 
no fecurity for the knee joint, by the form of its bones, 
for they have plain flat heads: they are broad in- 
deed, but they are merely laid upon each other. It is 
only by its ligaments that this joint is {trong ; and by 
the number of its ligaments it is a complex and deli- 
cate joint peculiarly lable to difeafe: | 

x. The upper weap of the tibia, is thick arid fpon- 
gy, and we find there, two broad and fuperficial hol- 
lows, as if impreffed while foft, with the marks of the 
condyles of the thigh-bone ; and thefe flight hollows, 
are all the cavity that it has for receiving the thigh- 


bone. A pretty high ridge rifes betwixt thefe two. 


hollows, fo as to be received into the interftice be- 
UV twixt 


Fig: tits 
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twixt fhe condyles, and @ the back part, which is the 
higheft point of the ridge ; an internal ligament ties 
the tibia to the thigh-bone. This fpongy head has 
alfo a-rough margin, to which the capfular hgament 
is tied ; on the fore part of this bone, juft below the 


_knee, there is a bump for receiving the great ligament 


of the patella, or in other words, the great tendon of | 
of all the extenfor mufcles of the leg ; and laftly, there 
is upon the outer fide of this fpongy head, juft under 
the margin of the joint, a fmooth articulating furface, 
(like a dimple impreffed with the finger), for receiving 
the head of the fibula. It is under the margin of the 
joint, for the fibula does not enter at all into the knee 
joint ; it is only laid upon the fide of the trbia, fixed to 
it by ligaments, but not received into any thing like a 
cavity. 

2. The sopy of the bone is of a prifmatic or trian- 
gular form, and its three edges or acute angles are 
very high lines running along its whole length; one 
line a fittle waved, and turned directly forwards, is 
what is called the fhin. At the top of this ridge, is that: 
bump into which the ligament of the rotula or patella 
is implanted; and the whole length of this acute line 
is fo eafily traced through the fkin, that we can never 
be miftaken about fraCtures of this bone. Another line 
lefs acute than this, is turned direCtly backwards; and’ 
the third acute line, which completes the triangular 
form, is turned towards the fibula, to reeéive a broad 
higament, or interofleous membrane, which ties the twe 
bones together. 

3. The lower head of the tibia compofes the chief 
parts of the ancle-joint. ‘The lower head of the tibia, 

18 
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is fmaller than the upper, in the fame proportion, that " teIX. 
the ancle is fmaller than the knee. The pointed part ca 
of this head of the tibia reprefents the mouth piece, 
or flat part of the pipe, and conftitutes the bump of 
the INNER ANCLE. ‘The lower end of the fibula lies * 
fo upon the lower end of the tibia, as to form the out- 
er ancle; and there is on the fide of the tibia, a 
deep hollow, like an impreffion made with the point 
of the thumb, which receives the lower end of the 
Fibula. The acute point of the tibia, named the pro- 
cefs of the inner ancle, pafles beyond the bone of the 
foot, and, by lying upon the fide of the joint, guards 
the ancle, fo that it cannot be luxated inwards, with- 
out this pointed procefs of the maleolus internus, or 
inner ancle being broken. ¢ 
The tibia is a bone of great fize, and needs to is fo, 
for it fupports the whole weight of the body. It is 
not at all affifted by the fibula, in bearing the weight, 
the fibula, or flender bone, being merely laid upon 
the fide of the tibia, for ufes which fhall be explained 
prefently, The tibia is thick, with much cancelli, or 
fpongy fubftance within ; has pretty firm plates with- 
out; is much flrengthened by its ridges, and by its 
triangular form: its ridges are regular with regard to 
each other, but the whole bone is twifted as if it had 
been turned betwixt the hands when foft: This diftor- 
tion makes the procefs of the mner ancle lie not re- 
gularly upon the fide of that joint, but a little oblique- 
ly forwards, which determining the obliquity of the 
foot, which muft be of much confequence, fince thereare 
many provifions for fecuring this turning of the foot, 
yiz. the oblique pofition of the trochanters ; the ob- 
posit Uy lique 


my 
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Plate IX. lique infertion of all the mufcles, and this obliquity of 


Fig. iv. 


the ancles; the inner ancle, advancing a little before 
the joint, and the outer ancle receding 1n the fame de- 
gree behind it. — | 

The Fisuta, which is named fo from its refemblance 
to the Romanclafp, isa long fiender bone, which is ufe- 


ful partly in firengthening the leg, but chiefly in form- 


ing the ancle joint;. for the tibia only ‘1s connected with 
the knee, while the fibula, which has no place in the 
knee joint, goes down below the lower end of the ti- 
bia, forming the long procefs of the outer ancle. 

The fibula is a long and flender bone, the longeft 
and flendereft in the body. Itlies by the fide of the 
tibia like a f{plint, fo that when at any time the tibia 
js braken without the fibula, or when the tibia having 
fpoiled, becomes carious, and a piece of it is loft, the fi- 
bula maintains the form of the limb till the laft piece 
be replaced, or till the fracture be firmly reunited. It 
is like the tibia, triangular, and has two heads, which 
are knots, very large, and difproportioned to fo flender 
a bone. The fharpef{ line of the fibula is turned to 
one fharp line of the tibia, and the interoffeous mem- 
brane pafles betwixt them. The bone lies in a line with 
the tibia, on the outer fide of it, and a little behind it. 
The upperhead of the fibulais laid upon a plain fmooth 
furface, on the fide of the tibia, a little below the knee ; 


and though the fibula is not received deep into the ti- 
‘bia, this want is compenfated for by the ftrong liga- 


ments by which this little joint is tied by the knee, 
being completely wrapped round with the expanded 
tendons of thofe great “auicles which make up the 
thigh, by, the knee being full farther embraced clofely 
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by the fafcia, or tendinous alesdnnol of the thigh ; but Plate rx. 
_ above all, by the tendons of the outer hamftrings be- — 
ing fixed into this knot of the fibula, and expanding 

from that over the fore part of the tibia. 

The lower head of the fibula is let pretty deep intoa 
focket on the fide of the tibia ; together, they form the 
ancle joint for receiving the bones of the foot. The 
ancle jomt is one of the pureft hinge joints, and is 
very fecure ; for there is the tibia, at the procefs of 
the inner ancle, guarding the joint within, there is 
the fibula pafling the joint ftll further, and making 
. the outer ancle ftill a ftronger guard without. Thefe 
two points, projecting fo as to enclofe the bones of 
the foot, make a pure hinge; prevent all lateral mo- 
tion; make the joint firm and ftrong, and will not al- 
low of luxations, till one or both ancles be broken. 
We know that there is little motion betwixt the tibia 
and fibula; none that is fenfible outwardly, and no 
more in truth than juft to give a fort of elafticity, yield- 
ing to flighter ftrains. But we are well affured, that 
this motion, though flighteft and imperceptible, is 
very conftant ; for thefe jointing of the fibula with 
the tibia are always found fmooth and lubricated ; 
and there are no two bones in the body fo clofely 
connected as the tibia and fibula are, which are amet {fo 
feldom anchylofed, (i. e.) joined into one by dil- 
eafe. 

The fibula may be thus defined: It is a long flen- 
der bone, which anfwers to the double bone of the 
fore arm, completes the form, and adds fomewhat 
to the rend of the leg; it gives a broader’ ori- 
gin for its ftrong mufcles, lies by the fide of. the 

tibia 
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tibia like a fplint; and, being a little arched to- 
wards the tibia, fupports it againft thofe accidents 
which would break it acrofs, and maintains the form 
of the leg when the tibia is carious or broken; the fibu- 
la, though it has little connection with the knee, paffes 
beyond the ancle joint, and is its chief guard and — 
ftrength in that direction in which the joint fhould be 
moft apt to yield; and in this office of guarding the 
ancle, it is fo true, that the ancle cannot yield till 
this guard of the fibula be broken. 

ROTULA OF PATELLA, Of KNEE-PAN, is a {mall thick 
bone, of an oval, or rather triangular form. The ba- 
fis of this rounded triangle is turned upwards to re- 
ceive the four great muicles which extend the leg; 
the pointed part of this triangle is turned downwards, 
and is tied by a very ftrong ligament to the bump or 
tubercle of the tibia, juft under the knee. This liga- 
ment is called the ligament of the patella, or of the 
tibia, connecting the patella fo clofely, that {ome ana- 
tomifts of the firft name choofe to {peak of the patella 
as a mere procefs of the tibia, (as the olecranon is a 
procefs of the ulna), only flexible and loofe; an ar- 
rangement which I think fo far right and ufeful, as 
the fractures of the olecranon‘and of the patella are 
fo much alike, efpecially in the method of cure, that 


they may be fpoken of as one cafe; for thefe two 


are the only exceptions to the common rules and 

methods of fetting broken bones. | 
The patella is manifeftly ufeful, chiefly as a lever ; 
for it is a pully, which is a fpecies of lever, gliding 
upon the fore part of the thigh bone, upon the imooth 
furface which is betwixt the condyles, The projec- 
2 tion 


THIGH, LEG, AND FOOT. 189 


tion of this bone upon the knee removes the acting 
force from the centre of motion, fo as to increafe the 
power; and it is beautifully contrived, that while the 
knee is bent, and the mutfcles at reft, as in fitting, the 
patella finks down, concealed into a hollow of the 
knee. When the mulcles begin to ad, the patella be- 
gins to rife from this hollow; in proportion as they 
contract, they lofe of their ftrength, but the patella 


Plate Xx. 
Fig. 1. 8G ils 


gradually rifing, increafes the power; and when the | 


contraction is nearly perfect, the patella has rifen to 
the fummit of the knee, fo that the rifing of the pa- 
tella raifes the mechanical power of the joint in exact 
proportion as the contraction expends the living con- 
tractible power of the mufcles. What 1s curious 
beyond almoft any other fact concerning -the fractures 


of bones, the patella is feldom broken by a fall or 


blow ; in nine of ten cafes, it is rather torn, if we 
may ufe the expreffion, by the force of its own muf- 
cles, while it ftands upon the top of the knee, fo as 


to reft upon one fingle point ; for while the knee is 


half bended, and the patella in this dangerous fitua- 
tion, the leg fixed, and the mufcles contracting ftrong- 
ly to fupport the weight of the body, or to raife it 
as in mounting the fteps of a ftair, the force of the 


, mufcles is equivalent at leaft to the weight of the 


man’s body ; and often, by a fudden violent exertion, 
their power is fo much increafed, that they fnap the pa- 
tella acrofs, as we would break a ftick acrofs the knee. 
The Tarsus, or INSTEP, is compofed of feven large 
bones, which form a firm and elaftic arch for fup- 


porting the body; which arch has its ftrength 
from the ftrong ligaments with which thefe bones are 


joined, 


Fig. iii, 
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Plate xx. joined, and its elafticity from the fall movements of 
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thefe bones with each other; for each bone and each 
joint has its cartilage, its capfule or bag, its lubriating 
fluid, and all the apparatus of a regular joint; each 
moves, fince the cartilages are always lubricated, and 
the bones are never joined by anchylofis with each 
other; but the effect is rather a diffufed elafticity, 
than a marked and preceptible motion in any one 
joint. 

The feven bones of which the tarfus is compofed 
are, 1. The asrracaLus, which, united with the tibia 
and fibula, forms the ancle joint: 2. The os catcis, ~ 
or heel bone, which forms the end or back point of 
that arch upon which the body ftands: 3. The os 
NAVICULARE, or boat-like bone, which joins three 
fmaller bones of the fore part of the tarfus to the af- 
tragalus: 4. The os cusorprEs, which joins the {maller 
bones of the fore part to the os calcis: The 5th, 6th, 
and 7th, are the {maller bones making the fore part 
of the tarfus ; they lie immediately under the place of 
the fhoe-buckle, and are named the three cuNIEFFORM 
BONES, from their wedge-like fhape; and it is upon 
thefe that the metatarfal bones, forming the next di- 
vifion of the foot, are implanted. 

Thefe bones of the tarfus form, along with the next 
rank, or metatarfal bones, a double arch; firft from the 
loweit point of the heel to the ball of the great toe, is 
one arch; the arch of the fole of the foot which fup- 
ports the body; and again, there is another arch with- 
in this, formed among the tarfal bones themfelves, one 
within another, z. e. betwixt the aftragalus calcis, and 
naviculare, through which hole, in my drawing, there. 

1S 
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is paffed a-pencil. It is this fecond arch h whith gives Plate 
a perfect elafticity to the foot, and muft prevent the & v. 
bad effects of leaping, falls, and other thocks, which 

would have broken a part lefs cide adapted to its 

office. 

r, The astracatus is the greatett and moft re- x, 
markable bone of the tarfus, and which the fur: 
geon is moft concerned in knowing. The femicir- 
cular head of this bone forms a curious and perfect 
‘pully. The circle of this pully is large ; its cartilage 
as {mooth and lubricated; it is received deep betwixt . 
the tibia and fibula, and rolls under the fmooth ar- 
ticular furface of the latter, which being fuited to 
this pully of the aftragalus, with fomething of a 
boat-like fhape, is often named the fcaphoid cavity 
bf the tibia: 1: We remark in the. aftragalus its ar- 
ticulating furface, which is arched, high, {mooth, ¢o- 
vered with cartilage, lubricated, and in all refpects a 
complete joint. Its form is that of a pulley, which, of, 
courfe, admits of but one dire& motion, viz. forwards 
and backwards. 2. We obferve its fides, which are &: 
plain, {mooth, and flat; covered with the fame cartilage, 
forming a part of the joint, and clofely locked in by 
the inner and outer ancles, fo as to prevent luxations or 
aukward motions to either fide. 3. We obferve two 
large irregular articulating furfaces backwards, by 
which it is joined to the os calcis. 4. There is on the fig. v. 
fore part, or rather the fore end of the aftragalus,a = & 
large round head, as regular as the head of the fhoulder 
bone, by which it is articulated with the aaa 
whore, —, 

2. The os catcis is the large itregular bone of the 
heel ; it is the tip or end the drch formed by the 
x tarfa 


Ve 


Plate X. 
Fig. ili. iv. 


Vv. 


e 


162.5." _ BONES OF THE 


tarfal and metatarfal bones. There is a large fcabrous 
point on which we ftand, which is rough, for the in- 
fertion of the great Achillis tendon, the rope by which 
the mufcles of the bran act. The roughnelfs of the 
heel bone gives the tendon a firm hold, and its projec- 
tion backwards gives it the power of a very long lever. 
The points to be obferved are, 1. The great backward 
projection, which is properly called the heel, fcabrous 


and rough,, for the infertion of the great back tendon, 


and the point upon which we walk and ftand. 2. An 
irregular articular furface, or rather two furfaces co- 
vered with cartilage, by which it is joined with the al- 
tragalus. 3. Another articulating furface by which it 
is joined with the os cuboides. And, 4. A fort of 
arch downwards, under which the veffels and nerves 
and the tendons alfo pafs on fafely into the fole of the 
foot. 


5. NavicuLare is named os NAVICULARE,.-OF OS 
SCAPHOIDES, from a fanciful refemblance to a boat. 
But this is a name of which anatomifts have been pe- 
culiarly fond, and which they have ufed with very 
little difcretion or referve: the ftudent will hardly 
find any fuch refemblance: it is rather like the dies 
with which we play at drafts; that is, a flattened cir-— 
cular body, with its borders rifing up a little; and 
each flat fide forms an articulating furface. . That 
concave fide which looks backwards, is pretty deep, 
and receives the head of the aftragalus: that flat fide 
which looks forewards, has not fo deep a focket, but 
receives the three cuneiform bones upon a TE aRe 
rather plain-and irregular. 


The 
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The cUNEIFORM BONES are fo named, becaufe they 
refemble wedges, being laid to each other like the 
ftones of an arch. ‘The moit fimple and proper ar- 
rangement is, I. 2. and 3. ; counting from the fide of 
the great toe towards the middle of the foot; but 
they are commonly named thus: The firft cuneiform 
bone, on which the great toe ftands, has its cutting 
edge’ turned upwards; it is much larger than the o- 
thers, and fo is called os CUNEIFORM MAGNUM. ‘The 
fecond cuneiform bone, or that which ftands in the 
middle of the three cuneiform bones, is much {mall- 
er, and is therefore named os CUNEIFORM MINIMUM. 
The third, in order, of the cuneiform’ bones, is named 
OS CUNEIFORM MEDIUM *. ‘Thefe cuneiform bones re- 
ceive the great toe and the two next to it. The 
fourth and fifth toes are implanted upon the laft bone 
_ in the row, the os cuboides. 


Os cusorpes.—The os cuboides is named from its 
cubical figure, and is next to the aftragalus in fize, 
greater than the fcaphoid bone. The three cunei- 
form bones are laid regularly by the fide of each o- 
ther ; and this os cuboides is again laid on the outer 
fide of the third cuneiform bone, and joins it to the os 
_calcis. The place and effect of the cuboid bone is 
very curious ; for as it is jammed in betwixt the third 
X yy : cuneiform 


* The confufion in thefe names arifes from fometimes counting 
_ them by their place, and fometimes reckoning according to their 
fize. It is only in relation to its fize that we call one of thefe 
bones os cuneiform medium ; for the os cuneiform medium is not 
in the middle of the three ; it is the middle bone with refpect to 
fize: it is the {malleft of cuneiform bones that ftands in the middle 
betwixt the other two. 


Plate X. 
Fig. ili. iv, 
& v. 
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cuneiform bone and the os calcis, it forms a complete 
arch within an arch, which gives at once a degree of 
elafticity and of ftrength which no human contrivance 
could have equalled. There is firft a great arch on 
which the body refts, and the heel, and the great toe 
are the horns of that bow: And, fecondly, there is a 
complete circle among the metatarfal bones, leaving 
an opening betwixt the aftragalus and the os calcis. 


THE TOES.—The laft divifion of the foot confifts 
of three ditti inct bones ; and as thefe bones are difpof- 
ed i in rows, they are erg the firtt, fecond, and third 
phalanges or ranks of the toes. | 

The great toe has but two phalanges; the other 
toes have three -ranks of bones, which have nothing 
particular, only the joints are round and free, formed 
by a round head on one bone, and by a pretty deep 
hollow, for receiving it in the one above it ; they are 
a little flattened on their lower fide, or raphies they 
have a flattened groove w hich lodges the tendons of 
the laft joint of the toes. 

‘The srsaMorp BONES are more regularly found about 


the toes than any where elfe. They are fmall bones, | 


like peate, found in the hearts of tendons, at any point 
where they fi uffer much friction; or rather they are like 
the feeds of the fefamum, whence their name. T hey are 
found chiefly at the roots of the great toe, and of the 
thumb; ateachof thefe} places we find two {mall fcfamoid 
bones, one on each fide of the ballof the great toe, and 
one on each fide of the ball af the thumb; but thefe 
bones do not enter into the joint; they are be: the 
fi ‘ubftance of the tendons; a DEENGP®, like the patella, they 

remove 
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remove the adting force from the centre of motion beatae 
and fo, by acting like pulleys, they increafe the power; & v. 
perhaps alfo by lying at the fides of the joint in the 
tendons of the fhorter mufcles of the toes, they make 

a fafe gutter for the long tendons to pafsin. They 
are not reftricted to the balls of the great toe and 
thumb, but fometimes are alfo found under the other 
toes and fingers, and fometimes behind the condyles 

_ of the knee ; or in the peronzi tendons, which run un- 
der the fole of the foot. In fhort, they are fo far from 
being regular bones, that they are found only m adults, 
and are fo often found in iregular places, that they 
almoft feem to be produced by chance, or by the ef- 
fect of friction. : 

Merararsus.—The metatarfis is fo named from 
its being placed upon the tarfus ; confifts of five bones, 
| which differ fo little from the firft bones of the fingers, 
that they need not be minutely demonftrated. It is 
fuflicient to mark, that they are five in number, hav- 
ing a general refemblance to the joints of the fin- 
ger; that they are rather flattened, efpecially on their 
lower fides, where the tendons of the toes lie; that 
they are very large at their ends next the tarfus, 
where they have broad flat heads, that they may be 
implanted with great fecurity; that they grow fmal- 
ler towards the toes, where again they terminate, in 
neat fmall round heads, which receive the firft bones 
of the toes, and permit of a very free and ealy 
motion, and a greater degree of rotation than our 
drefs allows’ us to avail ourfelyes of, the toes be- 
ing cramped together, in a degree that fixes them 
gil in their places, huddles one above another, and 

is 
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is quite the reverfe of that free and ftrong like 
{preading of the toes, which the painter always repre- 
fents. Laftly, it fhould be remarked, that the metatar- 
fal bone of the little toe, makes a falient angle, pro- 
jecting over the tarfus, in a point which is eafily felt 
outwardly, at the place where the fide feam of the fhoe 
crofles: for this, and all the other marks of the me- 
tatarfal bones, are chiefly ufeful, as direting us where 
to cut, in amputating thefe bones; and the furgeon 
will fave the patient much pain, and himfelf the fhame 
of a flow and contufed operation, by marking the 
places of the joints. 


CHAP. VIL 


BONES OF THE SHOULDER, ARM, AND HAND. 


OF THE SCAPULA, OR SHOULDER BLADE, 


Tus is the great peculiarity of the fuperior extremity, 
that it is connected not dire@ly with the trunk, like 
the thigh bone with the haunch, but is hung by a 
moveable intermediate bone, which not only is not 
immediately joined to the trunk by ligaments, nor any 
other form of connection, but is parted from it by fe- 

. veral 
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pes 


veral layers of mufcular flefh, fo that it lies flat, and? ey ga 
glides upon the trunk. | 

The scaruLa is a thin bone, which has originally, 

like the fkull, two tables, and an intermediate diploe ; 
but by prefflure, and the action of its own mutcles, it 
grows gradually thinner, its tables are more and more 
condenfed, till in old age it has become perfedlly tranf- 
parent, and is fupported only by its procefles, and by 
its thicker edges; for its sPINE isa ridge of firm and 
{trong bone, which rifes very high, and gives a broad 
origin and fupport for its mufcles. ‘The acRomMIon in 
which the {pine terminates, is a broad and flat procefs, . 
a fure guard for the joint of the fhoulder. The cora- 
corp proces is a ftrong but fhorter procefs, which ftands 
out from the neck of the bone; and the costa, or bor- 
ders of the bone are alfo rounded firm and ftrong, fo 
that the proceffes and borders fupport the flat part of 
the bone, which is as thin as a fheet of paper, and 
quite tran{parent. 

There is no part nor procefs of the fcapula which 
does not require to be very carefully marked; for ne 
accidents are more frequent than luxations of the 
fhoulder; and the various luxations are explained beit 
by ftudying in the fkeleton, and being able to recog- 
nize on the living body, all the proceffes and projecting 
points. | : | 

a. The Frat sive of the {capula is {mooth, fomewhat x. 
concave, and fuited to the convexity of the ribs. The 
{capula is connected with no bone of the trunk, tied 
by no ligaments, is merely laid upon the cheft, with a 
large mafs of mufcular flefh under it, upon which it 
glides; for there are below it two layers of muicles, 

by 
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by one of which the fhoulder bone is moved upon the 
{capula, while by the other, the feapula itfelf is moved 
upon the ribs. The mufclé lying in the hollow of the 
fcapula marks it with many fmooth hollows, and wave- 
like rifings, which ate merely the marks of the origin 
of its mufcles, but which were miftaken even by the 
great Velalius for the impreffions of the ribs. 

2) The upper flat futface is like the lower one, but 
that it is traverfed by the sprint; which is a very acute 
and high ridge of bone. _ Now the fpine thus traverf- 
ing the bore from behind forwards, divides its upper 
furface into two unequal parts, of which the part above 
the fpine is {maller, and ‘that below the fpine is lar- 
ger. Each of thefe {paces has its name, oné fupra 
fpinatus, and thé other infra fpinatus; and each’ of 
them lodges 2 mufcle, named, thé one the mufcu- 
lus fupra fpimatus fcapule, as béing above the {pine $ 
the other, mufculus infra fpinatus feapule, as being 
below the fpine. A third mufcle is named fubfcapuz 
laris, as lying under the fhoulder blade, wpon that con- 
eave furface which is towards the ribs; fo that the 
whole {capula is covered with broad flat mutcles, whofe 
offices aré to move the fhoulder bone in various direc- 
tions, and which imprefs the feapula with gentle rifings 
and hollows on its upper as well as on its lower fur- 


face. 


3. The rrianeunar form of the fcapula mutt be 


‘next obferved. The upper line of the triangle is the 


fhorteft it is named the costa or border. This fupe- 
rior cofta of the feapula receives thofe {trong and flat 


mufcles that raife the fhoulder upwards. The lower 


berder, which is named the costa iNFERIOR, or the 
me lower 


lower border of the fcapula, which receives no mufcles, Plate XL. 


becaufe it muft be quite free, to move and glide as the 
feapula turns upon its axis, which is indeed its ordina- 
ry movement. But it gives rife to two {maller mutf- 
cles, which, from being a little rounded, are named the 
mufculi teres, which round mufcles being implant- 
ed into the arm bone, pull it downwards. 


The long fide of the fcapula, which bounds its tri- 


| angular form backwards, is named the Basis of the 
SCAPULA, as it reprefents the bafe of the triangle. This 
line is alfo like the two borders, a little thicker, or 
{welled out; and this edge receives many powerful 
mufcles, which lie flat upon the back, and coming to 
the fcapula in a variety of direCtions, ean turn it upon 
its axis, fometimes railing, fometimes deprefling the 
{capula; fometimes drawing it backwards; and fome- 
times fixing itin its place, according tothe various fets 
of fibres which aré put into ation. | 

4. The GLENOID, Of ARTICULATING cavity of the fca- 
pula, is on the point or apex of this triangle. The 
{capula is more ftridtly triangular in a child, for it ter- 
minatesalmoft in a point or apex ; and this articulating 
furface is a feparate oflification, and. is joined to it in 
the adult. The fcapula towards this point terminates 
ina flat furface, not more than an inch in diameter, 
very little hollowed, and fearcely receiving the head of 
the fhoulder bone, which is. rather laid upon it than 
funk into it: It is indeed deepened a litile by a circu- 
lar griftle, which tips the edges or lips of this articulat- 
ing furface, but fo little, that it is ftill very fhallow and: 
plain, and luxations of the fhoulder are infinitely more 


frequent than of any other bone. id 


Fig. i. & its 
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s, This head, ot glenoid cavity of the f{capula, is 
planted upon a narrower part, which tends towards 4 


. point, but is finified by this flat head; this narrower 


a 


part is what is named the nrex of the scapuna, which 
no doubt fometimes gives way, and breaks. A rough 
line bordering the glenoid cavity receives the capfular 
ligament, or rather the capfule arifes from that border- 
ing griftle, which I have faid tips this circle. 

6. The spine of the scaputa is that high ridge of 
bone, which runs the whole length of its upper fur- 
face, and divides it, into two {paces for the origin of the 
fupra and infra {fpinatus mufeles. It is high, and very 
fharp, ftanding up at one place to the height of two 
inches. It is flattened upon the top, and with edges, 
which, turning a little towards either fide, give rife to 
two firong fafcix, (i.e.) tendinous membranes, which 
zo from the fpine, the one upwards to the upper bor- 
der of the fcapula, the other downwards to the lower 
border ; fo that by thefe ftrong membranes, the {ca- 
pula is formeéd into two triangular cavities, and the 
fupra and infra fpinatus mufeles rife not only from 
the back of the feapula, and from the. fides of its fpine; 
but alfo from the inner furface of this tenfe membrane: 


_ The {pine traverfes the whole dorfum, or back of the 


{capula; it receives the trapezius mufele, that beauti- 
ful triangular mufele which covers the neek like a tips 


pet,, whence it has its name; and the {pine beginning 


low at the bafis of the fcapula, gradually rifes as it ad- 
vances forwards, till it terminates in that high point 
or promontory which forms the tip of the fhoulder, 


and overhangs and defends the joint. 


4. This 
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“. This high poibk, is named the acROMION PROCESS. Plate XI. 


At is the continuation and ending of the fpine, which 
at firft rifes perpendicularly from the bone, but by a 
fort of turn or diftortion, it lays its flat fide towards 
the head’ of the fhoulder bone. At this place, it is 
thickened, flat and ftrong, overhangs and defends the 
joint, and is not merely a defence, but almoft makes a 
part of the joint itfelf; for without this procefs, the 
fhoulder bone could not remain a moment in its fock- 
et; every flight accident would difplace it. ‘The a- 
cromion prevents luxation upwards, and is fo fara part 
of the joint, that when it is full under the acromion, 
the joint is fafe ; but. when we feel a hollow, fo that we 
can puth the points of the fingers under the acromion 
procels, the fhoulder is luxated, and the focket empty. 
The point of the acromion, forming the apex of the 
fhoulder, a greater projection of this point, and a ful- 
nefs of the deltoid mufcle which arifes from it, is 
a chief caufe, and of courfe a chief mark of fuperior 
ftrength. 

8. But there is ftill another fecurity for the joint ; 
for there arifes from the neck of the fcapula, almoft 
from the border of the focket, and its inner fide, a 
thick, thort, and crooked procefs, which ftands direct- 
ly forwards, and is very eonfpicuous ; and which, turn- 
ing forwards with a crooked and fharp point, fome- 
what like the back of a crow, is thence named the 
coracoip process. This alfo guards and ftrengthens the 
joint ; though it cannot prevent luxations, it makes 
them lefs frequent, and moft probably when the arm 
1s luxated inwards, it is by farting over the point of 

yy this 
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this defending procefs. A mufcle named coracoid, 


inferted into the middle of the fhoulder bone, to draw 
the arm towards the fide. 

Now the glenoid furface, and thefe two procefies, 
form the cavity for receiving the fhoulder bone. But 
flill, as if nature could not form a joint at once ftrong 
and free. this joint, which performs quick, free, and 
eafy motions, is too fuperficial ta be flrong. Yet there 
is this compentation, that the fhoulder joint, which 
cquid not refift, if fairly expofed te fhocks and falls, 
belongs to the fcapula, which, fliding eafily upon the 
ribs, yields, and fo eludes the force. Falls upon the 


fhoulder do not diflocate the fhoulder ; that accident 


almoft always happens to us in putting out the 
hand to fave ourtelves from falls, ; it is luxated by a 
twifting of the arm, not by the force of a direé 
blow. © | 

THE CLAVICLE.—The clavicle, or collar bone, named 
clavicle from its refemblance to an old fafhioned key, 
18 to the fcapula a kind of hinge or axis on which it 
moves and rolls; fo that the free motion of the fhoul. 
der is made flill freer by the manner of its connedtion 
with the breaft. | 

The clavicle is placed at the root of the neck, and 
at the upper part of the breaft: It extends acrofs from 
the tip of the fhoulder to the upper part of the fter- 
num; it is a round bone, a little flattened towards 


the end which joins the {capula ; it is curved like an 


Italic S, having one curve turned out towards the 
preaft : it is ufeful as an arch fupporting the fhoul- 


ders, 
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ders, preventing them from falling forewards upon Plate xt, 
the breaft, and making the hands ftrong antagonifts "’™ 
to each other, which, without this fleadying, they 
could not have been. | 

1. The thoracic end, that next the fernum, or x. 
what may be called the inner head of the clavicle, is 
round and flat, or button-like ; and it is received into a 
fuitable hollow on the upper piece of the fternum. It 
is not only like other joints furrounded by a capfule 
or purfe; it is further provided with a {mall moveable 
cartilage, which, (like a friion-wheel) in machinery, 
faves the parts, and facilitates the motion, and moves 
continually as the clavicle rolls. 

2. But the outer end of the clavicle is flattened as 2. 
it approaches the fcapula, and the edge of that flat- 
nefs is turned to the edge of the flattened acromion, 
fo that they touch but in one fingle point: this 
outer end of the clavicle, and the correfponding 
point : of the acromion, are flattened and covered with 
a. cruft of cartilage : but the motion here is very flight 
and quite infenfible ; they are tied firmly by ftrong li- 
gaments; and we may confider this as almoft a fixed 
point ; for there is little motion of the {capula upon 
the clavicle; but there is much motion of the ,cla- 
vicle upon the breaft: for the clavicle ferves as a 
fhaft or axis, firmly tied to the fcapula, upon which 
the {capula moves and turns, being connected with 
the trunk only by this fingle point, viz. the articula- 
tion of the clavicle with the breaft bone. 


The os numeri is one of the trueft of the clyndrical Plate XL. 
ae XIL. 
bones; it is round in the middle ; but it appears twifted py, Fig, i 
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and flattened towards the lower end ; and this flatnefs 
makes the elbow joint a mere hinge, moving only in 
one direction. It is again regular and round towards 
the upper end, dilating into a large round head, 
where the roundnefs forms a very free and moveable 
joint, turning eafily in all directions. 

1. The weap of this bone is very large ; it is a neat 


and.regular circle ; but it is a very {mall portion of ,a 


large circle, fo that it is flat: and this fiatnefs of the 
head, with the fhallowneis of its glenoid cavity, makes 
it a very weak joint, eafily difplaced, and nothing 
equal-to the hip jomt for fecurity and ftrength. 

2. The neck of this bone cannot fairly be reckon- 


ed fuch ; ior, as i have explained in {peaking of the 
neck of the thigh bone, this neck of the humerus, 


and the necks of moft bones. (the thigh bone ftill ex- 
cepted), are merely a rough line clofe upon the head - 
of the bone, without any ftraitening or intermediate 
narrownefs, which we can properly calla neck. ‘The 
roughnefs round the head of the fhoulder bone is the 


line into which the capfular lgament is implanted. 


3. The rusrrositizs of the os humeri are two fmall 
bumps of unequal fize (the one called the greater, 
the other the {maller tuberofity of the os humeri), 
which ftand up at the upper end of the bone, jut 
behind the head: they are not very remarkable. 


‘Though infinitely fmaller than the trochanter of the 


thigh bones, they ferve fimilar ules, viz. receiving the 
great mufcles which move the limb. The GREATER 
TUBEROSITY 1s higher towards the outer fide of the 
arm, and receives the fupra fpinatus mufcle; while 
the infra fpmatus. and teres minor mufcles, which 

come 
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eome from the lower part of the fcapula are.implant- ‘Plate x1 


& XII. 


ed into the bone ‘a little lower. The Lesser TUBER- Fig. i. 


ostry has alfo a great mufcle fixed into it, viz. the 


fub-{capularis mufcle. . 

4. The two tuberofities form betwixt them a groove, 
whichis pretty deep; and in it the long tendon of the 
biceps mufcle of the arm runs: and as it runs conti- 
nually, like a rope in the groove of a pulley, this 
groove is covered*in the frefh bones with a thin car- 
tilage, fmooth, and like the cartilages of joints. 

The os humeri, at its lower part, changes its form, 
is flattened and comprefled below, and is fpread out 
into a great breadth of two inches or more; where 
there is formed, on each fide, a fharp proje@ting point 
(named condyle), for the origin of great mutcles ; 
and in the middle, betwixt the two condyles, there is 
a grooved articulating furface, which forms the hinge 
of the elbow. 

1. At the lower end of the bone, there are two 
ridges, one leading to either condyle, which it is of 
fome confequence to obferve; for the elbow joint 
is a mere hinge, the moft ftridtly fo of any jomt 
in the body : it has, of courfe, but two motions, viz. 
flexion and extenfion; and it has two mudicles, chief- 
ly one for extending, the other for bending the arm: 
the flexor mufcile lies on the fore part, and the ex- 
tenfor on the back part of the arm; and fo the 
whole thicknefs of the arm is compofed at this place, 
of thefe two mufcles and of the bone: but that the 
fore and back parts of the arm might be thoroughly 
divided, the bone is flattened betwixt them; and that 
the divifion might extend beyond the mere edges of 


the 
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the bone, there are two fafciea or tendinous webs 
which go off from either edge of the humerus, and 
which continue to divide the fore from the back muf- 
cles, giving thefe mufcles a broader origin ; they are 
named, from their office, intermufcular membranes ; 
and this is the meaning of the two ridges which ee 
to the two condyles. 

2. The two projections in which thefe edges end, are 
named conpyLes. ‘The condyles of the thigh bone are 
the broad articulating furfaces by which that bone is 
joined with the tibia, while the condyles of the fhoul- 
der bone are merely two fharp projecting points for the 
origin of mufcles, which ftand out from either fide of 
the joint, but which have no connetion with the joint. 
The chief ufe of the condyles of the fhoulder bone is 
to give a favourable origin, and longer fulcrum for thé 
mufcles of the fore-arm, which arife from thefe points. 
The outer tubercle being the fimaller one, gives origin 
to the extenfor muicles, where lefs ftrength is required. 
But the inner tubercle is much longer, to give origin to 
the flexor mufcles with which we grafp, which require - 
a bolder and more prominent procefs to arife from ; 
for greater power is needed to perform fuch ftrong 
actions as grafping, bending, pulling, while the muf- 
cles which extend the fingers need no more power than 
juft to antagonife or oppofe the flexors; their only 
bufinefs being to unfold or open the hand, when we 
are to renew the grafp. 

It is further curious to obferve, that the inner tu- 
bercle is alfo lower than the other, fo that the articu- 
lating furtace for the elbow joint is oblique, which 


makes the hand fall naturally towards the face and 
breaft, 
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breatt, fo that by being folded merely ae any P Plate Xi, 
ae of the os humeri, the hands are laid acrofs. - Fig i 

3. The articulating furface which flands betwixtthefe 7 
condyles, forms a more {trict and limited hinge than 
can be eafily concéived, before we explain the other 
parts of the joint. The joint.confifts of two furtaces; 
firtt, a fmooth furface, upon which the ulna moves 
only backwards and forwards ; and, fecondly,ofaimall © 
knob upon the inner-tubercles, which has a.neat round 
furface, upon which the face or focket belonging to ¢ 
the button-like end of nctetils Thefe two fur- 

- faces are called the {mall head, and the cartilaginous 
pulley of the humerus. 

4. Belonging to the joint, and within its capfular 6. 
ligament; there are two deep ‘hollows, which receive 
certain procefles of the bones of the fore arm. -One 
deep hollow onthe fore part of the humerus, and juft 
above its articulating pulley, receives the horn-like, or 
coronoid procefs of the ulna, the other receives the 
olecranon, or that procefs of the ulna which forms the 
point of the elbow. 


RADIUS anv ULNA. 

The radius and ulna are the two bones.of the fore Plate xu 
arm. The radius, named from its. refemblance to the et 
ray or {poke .of a wheel ; the ulaa, -from its being of- 
ten ufed as a meafure. ‘The radius belongs more pe- 
culiarly tothe wrift, being the botie which is chiefly 
cconneéted with the hand, and which turns along with 
it.in all its rotatory motions: the ulna, again, belongs 
more ftrictly to the elbow joint; for by it we perform 


all the. actions.of bending or extending the arm. 
Z | The 
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The ulna is in general of a triangular or prifmatic 
form, like the tibia, and the elbow is formed by the 
ulna alone ; for, there is avery deep notch or hinge- 
like furface, which feems as if it had been moulded 
upon the lower end of the humerus, embraces it 
very clofely, and takes fo fure a hold upon the hu- 
merus, that it allows not the {malleft degree of late- 
ral motion, and almoft keeps its place in the dry ike- 
leton: .without the help of ligaments or mufcles, it 
prefents, in profile, fomewhat of the fhape of the let- 
ter S, and therefore is named the sicmorp cavity of 
the ulna. 2. But this figmoid cavity were a very 
imperfect hinge without the two procefles by which 
‘itis guarded before and behind ; the chief of thefe, is 
the oLEcRaNoN or large bump, which forms the ex® 
treme point upon which we reft the elbow. It is a 
big and ftrong procefs, which, checking into a deep 
hollow on the back- of the humerus, ferves two curt. 
ous purpofes; it ferves asa long lever for the muf- 
cles which exténd, or make ftreightthe fore arm; and 
when by the arm being extended, it checks into its 
place, it takes fo firm a hold upon the hinge or joint 
of the os humeri, as to fecute the joint in pulling, 


and fuch other a@tions, as might caufe a luxation fore- _ 


wards. 3. The other procefs which guards the el- 
bow joint is named the coroNorp process, from its 
horn or pointed form; it ftands up perpendicularly 
from the upper or fore part of the bone; it forms the 
fore part of the figmoid cavity, and completes the 
hinge. It is ufeful, like the olecranon, in giving a fair 
hold and larger lever to the mufcles, and to fecure the 
joint; for the arm being extended, as in pulling, the 
olecranon checks into its place, and prevents luxation © 

| | forewards ; 
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forewards ; and the arm again being bent, as in ftrik- Plate XII. 
: ‘ ; | : Fig, iii, 
ing, pufhing, or faving ourfelves from falls, the coro- 
noid procefs prevents luxation backwards ; fo the joint 
confifts of the clecranon and the coronoid procefs as 


the two guards, and of the figmoid cavity or hollow 


_ ef articulation betwixt them : but the fmaller or upper 


head of the radius alfo enters into the joint, and ly- 
ing upon the inner fide of the coronoid procefs, it 
makes a {mall hollow there, in which it rolls; and this 


- fecond hollow, touching the edge of the figmoid ca- 


yity, forms a double figmoid cavity, of which the firft, 
OF GREATER SIGMOID CAVITY, 1s for receiving the lower 
end of the humerus; and the fecond, or LeEssER sic- : 4 


eaete z 
MOID Cavity, for receiving the upper head of the -h-SPeF - 


_.@a. 4. The form of the bone being. prifmatic or 


triangular, it has, like the tibia, three ridges; one of 


which is turned towards a correfponding ridge in the 


- radius, and betwixt them the interofleous ligament is 


- ftretched ; and this interofleous ligament fills all the 


arch or open fpace betwixt the radius and ulna, 
‘and faves the neceflity of much bone; gives as firm 


an origin to the mufcles as bone could have done, and 


binds the -bones of the fore arm together, fo ftrongly, 
that thoughthe ulna belongs entirely to the elbow joint, 
and the radius as entirely to the wrift, they have 
never. been known to depart from each other, nor 
to; yield to-any force,) however: great *. 5. The .~ 


ulna bigger at the elbow, grows gradually {maller 


~ eS 


downwards, till it terminates almoft in a point, It 


ends below in a {mall round head, which is named 


the Lower weap of the.ulna, which fcarcely enters 


Li into 


- ™ Sometimes the radius is laxated from the lower head of the ¢ 


ulna, but this diaftafis, as it is called, is quite of another kind, 


F380 (BONES OF THE 


into the jomt of the wrift ; but being received into 4 
hollow on the fide of the radius, the radius turns up- 
on the lower head of the ulna, like an axis or fpoke. 

_ 6. Below this little head, the bone ends towards the 
fide of the little finger, in a fmall rounded point, 
which is named the stytorp process of the ulna; it 


is chiefly ufeful in giving a ftrong adhefion to the liga- 


ment which fecures the writt.there. And as the ftyloid — 
procefs and the olecranon, the two extremities of the 
ulna, are eafily and diftindly felt, the length of this 
bone has been ufed as a meafure, and fo it was named 
cubitus by the ancients, and is named ulna by us. 
Rapius.Taz radius is the fecond bone of the fore’ 


‘arm, has its pofition exactly reverfed with. that of the 


ulna: for the ulna belonging to the elbow, has its great- 
er end upwards; the radius belonging to the wrift, has 
its greater end downwards; and while the ulna only 
bends the arm, the radius carries the wrift with a rotato- 
ry motion, and fo entirely belongs to the wrilt, that it 
is called the manubrium manus, as if the handle of 
the hand. 

1. The sony of the sadin is larger than that of 
the ulna. The tranfverfe ftrength of the arm, depends 
more upon the radius, which has more body and 
thicknefs, is more fquared, and is arched in fome de- 
gree fo as to ftand off from the ulna, without ap- 
proaching it, or comprefling the other parts. The ra- 
dius lies along the upper edge of the fore arm, next 
to the thumb, and being, like the ulna, of a prifmatic 
or triangular form, it has one of its angles or edges 
turned towards the ulna to receive the interoffeous 
ligament. 

2. The 
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2. Lhe upper HEAD of the radius is fmaller; of a Plate XI, 


round, flattifh, and button-like fhape, and lies fo up- 


on the lower end of the fhoulder bone, and upon the 
coronoid procefs of the ulna, that it is articulated 


with either bone ; for, rft, The hollow of its head is di- 
re@tly oppofed to. the little head of the os humeri. 


and, 2dly, The flat fide of its button-like head rubs: and 
turns upon the fide of the coronoid procefs, making a 
focket there, which is called the leffer figmoid cavity 
of the ulna. 

3. Immediately behind the round flat head, is a 
natrowneis or ftraitening, called the neck of the ra- 
dius ; round this neck there is a collar or circular 
ligament (named the coronoid ligament of the ra- 
dius), which keeps the bone fecurely in its place, 
turning in this ligamentous band, like a fpindle in its 
bufh or focket ; for the radius has two motions, firft 
accompanying the ulna im its movements of flexion 
and extenfion; and, fecondly, its own peculiar rotation, 
in which it is not accompanied in return by the ulna; 
but the ulna eee fteady, the radius moves, and 
turns the writt. 

4. Immediately under this ne and juft below the 
collar of the bone, there is a prominent bunip, like a 
fiat button, foldered upon the fide of the bone, which 
is the point into which the biceps flexor cubiti, or 
bending mufcle of the fore arm is inferted. 

5. The upper head is exceedingly {mall and round, 
while the Lower HEAD {wells out, broad and flat, to 
receive the bones of the wrift. There are two great- 
er bones in the wrift, which form a large ball, and 


_ this ball is received into the lower end of the radius : 


the 


ae ii. 


'Plave XII. 
Fig. i. 
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the impreffion which thefe two bones make there, is 


pretty deep, and fomewhat of a boat-like fhape; 


whence it is called (like the articulating furface of the 
tibia), the fcaphoid cavity of the radius; and on the 
edge of the radius, next to the thumb, the bone ends 
ina fort of peak or fharper point, which is named 
(though with very little meaning), the sryLorp PRo- 
cess of the radius. 

So the {caphoid cavity of the radius forms the joint 
with the wrift; but there is another fmall cavity, on 
the fide of the radius, near to the little head of the 
ulna, into which the lefler head of the ulna 1s receiv- 
ed, and this is enclofed in a proper and diftinal capfule. 
‘The little head of the ulna does not defcend fo low 
as to have any fhare in forming the wrift. There are 
properly two diftinct joints; the great joint of the 
wrift, moving upon the radius, the other a little joint 
within this of the radius, rolling upon the ulna, and 
carrying the wrift along with it. 


OF THE HAND AND FINGERS. 


Tue wrift is the moft complex part of all the bony 
fyftem, and is beft explained in a general way, by mark- 
ing the three divifions of the hand, into the carpus or 
wrilt bones; the metacarpus, or bones that fland up- 
on the wrift; and the fingers confifting each of its 
three joints. 1. The carpus or wrift is a congeries of 
eight {mall bones, grouped together into a very nar-. 
row f{pace, very firmly tied together, by crofs liga- 
ments, making a fort of ball or nucleus, a folid founda- 
tion, or centre for the reft of the hand. 2. -The me- 

tacarpus 
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tacarpus is formed of five long bones, founded upon Bate Xi 
the carpal bones, and which, departing: from that «wi. 
centre, in fomewhat of a radiated form, give, by their 
fize and ftrength, a firm fupport to each individual 
finger, and. by their radiated or fpoke-like form al- 
dow the fingers freer play. 3. The fingers, confifting ) 
-each of three very moveable joints, are fet free upon 
the metacarpus, fo as to fhow a curious gradation of 
moving, in all thefe parts; for the carpal bones are 
grouped together into a fmall nucleus, firm, al- 
moft immoveable, and like the nave of a wheel; then . 
the metacarpal bones founded upon this, are placed 
like the fpokes or fillies of the wheel, and having a 
freer motion ; and, laftly, the fingers, by the advan- 
tage of this radiated form, in the bones upon which 
they are placed, move very nimbly,and havea rotatory 

as well as a hinge-like motion ; fo that the motion is 
graduated and proportioned in each divifion of the 
hand; and even where there is no motion, as in the 
earpus, there is an elafticity, which, by gentle bend- 
ings, accommodates itfelf to the more moveable parts. 

The carpus, or wrist.—Looking upon the external 
furface of the carpus, we count eight {mall bones dif- 
pofed in two rows, with one bone only a little remov- 
ed from its rank ; and we obferve that the whole is ' 
arched outwards, to refift injuries, and to give ftrength; 
and that the bones lie like a pavement, or hke the »,.y. 
-ftones of an arch, with their broader ends turned out- 
wards. On the ,internal furface, again, we findthe x. |; 
number of bones not fo eafily ied for their fmal- 
ler ends are turned towards the ae of the hand, 
which being a concave fartace, the narrow ends of the | 

wedges 


Plate XIL. 
Figs iv. -v. 


& vi. 
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wedges are feen huddled together in alefs regular form, 


crowded, and lapped over each other ; ‘but in this hol- 


low, the four corner bones are more remarkable, pro- 
jecting towards the palm of the hand, fo as to be nam- 
ed proceffes: and:they do indeed perform the office 
of sproceffés; for there arifes from the four corner 
points, a ftrong crofs ligament, which -binds the ‘ten- 
dons down, and makes under it a {mooth floor or gut- 
ter for them to run. | 

The.individual bones of the carpus arefmall, corner. . 
ed, and very irregular bones, fo that their names.do 
but very poorly #eprefent their form. To defcribe 
them without fomé help of drawing, or demonfiration, 
is fo very abfurd, that a defeription of -each.of them 


- feems more lke a riddle, thar like a:ferious leffon : it 


cannot ‘be underftood, and indeed it need ;hardly ibe 
remembered; for all that is ufeful,.is but ‘to remember 
the connection and place, and the particular ufes:af 
eachbone; in reading of which, the ftudent fhould con- 
tinually return to the plates,.or-he muft have: the bones 
always:in his hand. 


I. ROW FORMING THE WRIST. 


1. ‘Os -scapHompes—The boat-like’ boné. ‘This name 
gf boat-like bone, or boat-like cavity, has been always 
a'favourite name, though a very unmeaning one. ‘The 
{caphoid bone is not worthy of notice merely ‘from its 
being the largeft, but alfo as it forms a chief part of 
the joint of the wrift; for it is this bone which is re- 
ceived into the f{caphoid cavity of the radius; it is a 
very irregular bone, in which we need remember on- 
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ly thefe two points, the large round furface covered Plate XI, 


the head of the radius; and the hook-like, or project- 
ing procefs, which forms one of the corner points of 
the carpus, and gives a hold to one corner of the liga- 
ment which binds down the tendons of the writt. 

2. The os LuNaRE is named from one of its fides be- 
ing fomewhat of the fhape of a half moon; it is next 
in fize to the fcaphoid bone, and is equal to it in im- 
portance; for they are joined together, to be articulat- 
ed with the radius. This bone takes an equal fhare 
in the joint with the fcaphoid bone; and together, they 
form a great ball, fitting the focket of the radius, and 
of a long form, fo that the wrift is a proper hinge. The 
lunated edge of the os lunare is turned towards the 
fecond row of bones, and therefore.is not feen. And 
the chief marks of this bone are its greater fize, ts lu- 
nated edge turned towards the fecond row, and its 
round head forming the ball of the wrift joint. 

3. The os cunNrIForm, or wedge-like bone, is named 
rather perhaps from its fituation, locked in among the 
~ other bones, than ftrictly from its form. Its fide form- 
ing the convex of the hand, is broader; its point to- 
wards the palm of the hand is narrower: and {fo far, 
we may fay, it isa wedge-like bone; but it is chiefly 
fo from its fituation, clofely wedged in betwixt the gu- 
neiform and prfiform bones. \ J 

4. The os PIstrormM is a fmall neat and round 
bone, named fometimes orBICULAR, or round bone, but 
oftener pifiform, from its refemblance to a pea. It is 
placed upon the cuneiform bone, and it ftands off from 
the reft into the palm of the hand, fo as to be the moit 

Aa. prominent 


Fi 
with cartilage, {mooth, and an{wering to the cavity in & vi. ee) 


b. 


Plate XII. 
+ Fig. iv. v. 
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prominent of all the corner bones; of courfe it forms 
one of the corner points or pillars of that arch, under 
which the tendons pafs. ‘The pifiform bone is a little out 
of its rank, is very moveable, and projects fo into the 
palm, as to be felt outwardly, juft at the end of the 
ftyloid proceis of the ulna; it can be eafily moved 


and rolled about, and is the point into which is im- 


planted one of the ftrong mufcles for bending the 


ec ft 
2. ROW SUPPORTING THE META®PARPAL BONES. 
(A A 


g. The fecond row begins with the TRaPEzIuM, a 
pretty large bone, which, from its name, we fhould 
expect to find of a regular fquared form ; while it has, 
in fact, the moft irregular form of all, efpecially when 
detached from the other bones. The chief parts to 
be remarked in the bone, are the great focket for the 
thumb ; and as the thumb fiands off from one fide of 
the hand, this focket is rather on one fide. There is 
alfo a little procefs which makes orie of the corner 
points. ) 

6. The TRAPEZOIDES Is next.to the trapezium, is 
fomewhat like the trapezium, from which it has its 
name. It alfo refembles the cuneiform bone of the 
firft row in its fhape and fize, and in its being jammed 
in betwixt the two adjoining bones. | 

4. The os MAGNUM is named from its great fize; not 
that it is the largeft of all, nor even the largeft bone of 
the fecond row, for the cuneiform bone is as big ; but 
there is no other circumftance by which it is well 
diftinguifhed. It is placed in the centre of the upper 
row, has a long round head, which is jointed chiefly 

. with 
4 
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with the lunated hollow of the os lunare ; and this big Plate xu 
head, and lunated hollow, make together a fort of mee 
focket, by which the fecond row moves upon the 

firft. Hi: Pos. 

8. The os unciForMe, or hook-like bone, isnamed * 
from a flat hook like procefs, which projects towards 
the palm of the hand. This is one of the corner 
bones, and ftanding in the end of the row, it is wedg- 
ed betwixt the os magnum of its own row, and the 
os cuneiforme of the firft row. It is large and fquared; 
but the thing chiefly remarkable is that procefs from 
which it takes its name; a long and flat procefs of firm 
bone, fairly unciform, or hook-like, and projecting 
far into the palm of the hand, which being the laft and 
higheft of the corner points, gives a very firm origin 
to the great ligament by which the tendons of the 
wrift are bound down. 

All thefe bones of the carpus, when they are joined 
to each other, are covered with a {mooth articulating 
cartilage, are bound to each other by gil formis of crofs 
ligaments, and are confolidated, as it were, into one 
great joint: They are, in general, fo firm as to be 
fcarcely hable to luxation; and although one only is 
called cuneiform, they are all fomewhat of the wedge- 
like form, with their broader ends outwards, and their 
fmaller ends turned towards the palm of the hand ; 
they are like ftones in an arch, fo that no weight nor, 
force can beat them in, if any force do prevail, it can’ 
beat others in only by forcing one out. A bone flarting 
outwards, and projecting upon the back of the hand, is 
the only form of luxation among thefe bones, and is 
extremely rare. 

. Aa ij ~ META. 
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METACARPUS.—The metacarpus 1s compofed of 
five bones, upon which the fingers are founded. They 
are big ftrong bones, brought clofe together at the root, © 
but wider above ; for the lower heads are fmall and 
flat, and grouped very clofeiy together, to meet the 
carpal bones. But they {well out at their upper ends 
into big round heads, which keep the bones much a- 
part from each other. Nothing of importance can be . 
faid concerning the individual bones. To fpeak of 
them indvidually is a mere wafte of time. We may ob- 
ferve of the metacarpal bones in general, 1. That their 
lower heads being flat and fquared, gives them a firm 
implantation upon their centre or nucleus, the car- 
pus; and they have {carcely any freer motion upon the 
carpal bones, than the carpal bones have upon each 
other. 2. That their lower heads being larger, keeps 
the bones apart from each other; and in the interfti- 
ces between them lie the interoffeous mufcles. 3. That 
their divergence regulates the radiated or fpreading 
form of the fingers, and gives them free play. And, 
4. That they ftill preferve the arched form of the car- 


- pal bones, being, with the carpal bones, convex out- 


wardly, and concave inwardly, to form the hollow of 
the hand; and though they have little motion of flexion 
or extenfion, they bend towards a centre, fo as to 
approach each other, increafing the hollownefs of the 
hand, to form what is called Diogenes’s cup. It is far- 
ther neceffary to obferve, into how {mall a {pace the 
carpal bones are comprefled, how great a fhare of 
the hand the metacarpal bones form, and how far 
down they go into the hollow of the hand. For I 
have feen a furgeon, who, not having the fmalleft ful \ 

| picion 
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‘picion that their lower ends were fo near the wrift as Plate x1. 
they really are, has, in place of cutting the bone neat- = 
ly in its articulation with the carpus, broken it, or tri- 

ed to cut it acrofs in the middle. 


FINGERS.—We commonly fay, that there are five . 
metacarpal bones ; in which reckoning we count the 
thumb with the reft: but what is called the metacar- 
pal of the thumb is properly the firft phalanx, or the 
firft proper bone of the thumb; fo that the thumb, 
regularly defcribed, has, like the other fingers, three 
joints. 

 Tuums Lelie firft bone of the thumb Hefemblés 
she metacarpal bones in fize and ftrength, but it differs 
widely in being fet upon the carpus, with a large and 
round head ; in being {et off from the line of the other 
fingers, ftanding out on one fide, and direCtly oppofed 
to them, it rolls widely and freely, like other ball and 
focket joints: it is oppofed to the other fingers in 
grafping, and, from its very fuperior ftrength, the 
thumb is named Polex, from polere. 

_ The Fincers have each of them three bones: 1.The , © 
firft bone is articulated with the metacarpal bones by 
a ball and focket ; the focket, or hollow on the lower 
part of the firft finger bone, being fet down upon the 
large round head of the metacarpal bone. 2. The 
fecond and third joints of the fingers are gradually 
{maller, and though their forms do a good deal re- 
femble the firft joint, they are quite limited in their 
motions ; have no rolling ; are as ftrictly hinge joints 
as the knee or ancle are. 3. Here, as in other 
hinge joints, the capfule is a particularly ftrong at 
the 
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Piate xu. the fides, as to be named lateral ligaments. When 


Fig. v. 


thefe lateral ligaments are burft or cut, the finger 
turns in any direction ; fo that the motions of the fin- 
gers are limited rather by their lateral ligaments, than 
by any thing peculiar in the forms of the bones. 
4. The face of each finger bone is grooved, fo that 
the tendons, pafling in the palm of the hand, run up- 
wards along this groove or flatnefs of the fingers; and 
from either edge of this flatnefs, there rifes a ligament 
of a bridge-like form, which covers the tendons like 
a fheath, and converts the groove into a complete 
canal. 5. The laft joint or phalanx of each finger is 
flattened, rough, and drawn {maller gradually towards 


the point of the finger; andit is to this Se at 


that the fkin and nail adhere at the point. 


BOOK 
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OF THE MUSCLES. 


CAPs Ts 
- MUSCLES OF THE FACE, EYE, AND EAR. 
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I. MUSCLES OF THE FACE, 


Bs "Taz OCCIPITO FRONTALIS is a broad and thin muf- Piste} 
cular expanfion, which covers all the upper part of 
the cranium. It confifts of two bellies, with an inter- 
mediate fheet of flat tendon. ‘The one belly covers 
the occiput, the other covers the forehead, and the 
tendinous expanfion covers all the upper part of the 
head ; by which it has happened that the moft eminent 
anatomifts, as Cowper (p. 29.) have mifnamed its 
tendon, pericranium ; many have reckoned it two dif- 
tinct mufcles, viz. the OGCIPITAL and FRONTAL, while 
others (becaufe of a fort of rapha, or line of divifion in 
the middle of each belly), have defcribed four muf- ~ 
cles, viz. two frontal, and two occipital mufcles. But 
it is truly a double bellied mufcle; and the broad 
thin 


Plate 1. 
I. 
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thin tendon, which belongs equally. to both bellies, 
lies above the true pericranium, and flides upon it. 
The mufcle is therefore named, with {trict propriety, 
occipito-frontalis, fometimes EPICRANIEUS, fometimes 
BIVENTER, OF DIGASTRICUS CAPITIS. | 

Oricin.—The occipital portion is the fixed point 
of this mufcle arifing from theaipper ridge of the oc- 
cipital bone, and covering the back part of the head, 
from the maftoid procefs of one fide, round to that on 
the oppofite fide of the head. And by the perpendi- 
cular ridge of the occiput, it is marked with a flight 
divifion in the middle. 

INSERTION.—Lhe fore belly of the mufcle which 
covers the forehead, is fixed moré into the fkin and 
eye-brows than into the bone: it is flightly attached 
to the bone, near the inner end of the orbitary ridge, 
and efpecially about the inner corner of the eye, and 
the root of the nofe, by a fmaller and acute pointed 
procefs ; but ftill its chief attachment is to the eye-lids 
and {kin. 

The TENDON or thin MEMBRANEOUS expanfion which 
joins the two bellies, is exceedingly thin: it has on its 
inner fide, much loofe cellular fubftance, by which, 
though attached to the true pericranium, it flides ea- 
fily and {moothly upon it; but its outer furface is fo 
firmly attached to the fkin, and its fore belly adheres. 
fo firmly to the eye-brows, that it is very difficult to 
diffect it clean and fair. | 

I confider the occipital belly as the fixed point, 
having a firm origin from the ridge of the bone 3. its 
frontal belly has the loofe end attached, not to the os 
frontis, but to the eye-brow and {kin, and its office, — 

that 
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' that of raifing the eye-brows, wrinkling the forehead, Plate a 


and corrugating the whole of the hairy fcalp, like that 
muifcle under the fkins of animals, which fhrinks | 
when they are cold or rudely touched, and by which 


they fhake off flies or infe@s. But it is a mufcle more 
employed in exprefling pailions, than in performing 


 wleful motions, and it is often fo thin, as hardly to be 


} 


perceived. In fome it is entirely awanting, and many 
who have the mufcle, have no command nor power™ 


over it. 
‘There is afmall, neat, and point ted. flip ofthe cart 


frontalis, which goes down with a peak towards the 


nofe, and is inferted into the {mall nafal bone. This 


procefs, being much below the end of the eye-brow, | 
mutt pull it downwards ; fo that while the great muf- 
cle raifes the eye-brow and fkin of the forehead, this 

- {mall nafal flip pulls the eye-brow downwards again, 


reftoring -it to its place, and fmoothing the fkin. It 
may be confidered as the antagonift of the great oc- 
cipital and frontal bellies, and might almoft be de- 
fcribed as a diftin& mutcle. | 

II. The corrucaror surercituis another flip which 
might be fairly enough referred, like: this, to the occi- 
pital mufcle; but being in many fubjects particularly 
ftrong, it is beft defcribed as diftinét. The lower end 
of the nafal flip of the occipito frontis is fixed to the 


_nafal bone.. The lower end of the little flip, the cor- 


rugator fupercilii, is fixed into the internal angular pro- 
ceis ; and from the inner angle of the eye, the fibres 
fweep round the edge of the orbit, and going oblique- 


ly upwards and outwards, are fo mixed with the fibres 


of the frontal mufcle, and of the erbicularis oculi, 
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where thefe two touch each other, that it is doubtful 
to which of thefe greater mufcles this little one might 
be moft properly referred. So this flip of oblique fi- 
bres, rifing from the inner angle of the eye, and being 
fixed into the eye-brow, alfo antagonizes the occipito 


‘frontalis, and drawing the eye- -brows together, and | 


wrinkling the ipace betwixt them, is very rightly na- 


med CORRUGATOR SUPERCILII. 


II. ORBICULARIS OCULI, OF PALPEBRARUM, is a neat and 
regular mufcle, furrounding the eye, and covering the 
eye-lids in a circular form. It is exceedingly flat and 
thin; is about an inch in breadth; lies immediately | 
dite: the fkin of the eye-lids, and is immediately at- 
tached to them, and but little conneGted with the bone. 
It has one fmall tendon in the inner corner of the eye, 
which is both its origin and infertion; for it begins 
and epds in it. | This {mall tendon, is eafily felt 
through the ficin i in the inner corner of theeye. It a- 
rifes by a little white knot from the nafal procefs of the 
upper jaw-bone. Its fibres immediately become muf- 
cular,and {pread out thin over the upper eye-lid. They 
pafs over it to the outer corner of the eye, where they 
crofs a little, and having covered juft the edge of the 
temple with their thin expanded fibres, they return 
in a circular form round by the lower eye-lid to the 
point from whence they had fet out. This is, in all its 
courfe, a very thin mufcular expanfion, with regular 
orbicular fibres. It is rather a little broader over the 
lower eye-lid, extends itfelf a little upon the face be- 
yond the brim of the focket, both at the temple, and 
upon the cheek ; and its fibres crofs each other a lit- 
tle at the outer an gles fo that fome,  underftanding this 

crofling 
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_erofling as a meeting of fibres from the upper and from Plate L 
_ the lower mufcle, have defcribed it as two femicircular " 
-mufcles. And thofe fibres which are next to the tar- 

-fus or cartilaginous circle of the eye-lids, were diftin- 
guifhed by Ruiolan, under the title of MUSCULUS CILIARIS 
Our name exprefles the common opinion, that It 1s a 
circular mufele, whofe chief point or fulcrum is in the 
inner corner of the eye, and which ferves as a {phincter 
for clofing the eye. It fqueezes with {pafmodic vio- 
lence, when the eye is mjured, as by duft: And by its 
drawing down the eye-lids fo firmly, it prefies up the 

~ ball of the eye hard into the focket, and forces, the la- 
chrymal gland that is within the focket, fo as to pro- 
cure a flow of tears. Perhaps the corrugator fuperci- 

_ In belongs ftrictly to this muticle, fince its fibres follow 

the fame courfe.. 

IV.Levator PALPEBR &/ SUPERIORIS. _ This {mallmul- * 
cle arifes deep within the focket, from the margin of 
that hole which gives paflage to the optic nerve. It 
- begins by a fmall flat tendon in the bottom of the op- 
tic cavity, becomes gradually broader as it. goes over 
the eye-ball; it ends in the eye-lid, by a broad expan- 
-fion of mufcular fibres, which finally terminate ina . 
fhort flat tendon.: It lies under the orbicularis palpe-_ 
bre, is inferted into the whole length of the cartilage © 
of the tarfus, and raifes and opens the upper eye-lid, 
And the divifion of the orbicularis oculi into two, by 
the older anatomifts, was a confequence of their not 
knowing of the true levator palpebre, and their not 
being able to defcribe any mu{cle by which the upper 
_ eye-lid could be raifed, ; except ia upper half of the or- 

| bicularis. 
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Plate I. The occipito frontalis, but efpecially its occipital 

“belly, raifes the eye-brows; the pointed flip of the 

fame mufcle pulls them downwards; the corrugator 

pulls them dire€tly inwards, and knits the brows; 

the levator palpebree opens the eye lid, and the or- 

bicularis oculi clofes the eye. Whether certain fibres. 
from the platifma-myoides, (a thin flat mufcle which 

mounts from the neck, over the cheek,) may not pull 

down the lower eye-lid, or whether fome firaggling 

fibres, arifing from the zygoma, may not have the 

appearance of a depreflor of the lower eye-lid, it is . 
not necefiary to determine, fince there is no regularly _ 
appointed mufcle, and the lower eye-lid is almoft 

immovable, at leaft in man. 


MUSCLES OF THE NOSE AND MOUTH. 


5: V. LEVATOR LAB! SUPERIORIS and ALZ Nasi. Cowper 
defcribes the levator labii fuperioris as an irregular pro- 
duction of the frontalis, extending along the noftrils. 
But it is a neat.and delicate mutcle, which arifes, by 

_afmall double tendon, from the nafal procefs of the 
upper jaw bone, clofe by the tendon of the orbicu- | 
laris oculi. It is one little fafciculus of mufcular | 
fibres above ; but as it approaches the nofe, it {preads 
out broader, dividing into two {mall fafciculi, one of . 

which is implanted into the wing or cartilage of the 
nofe, and the other, pailing the angle of the nofe, 

‘poes to the upper lip: Thus it is pyramidal with its 
‘bafe downwards, and was named pyramidalis by Ca- 
ferius, Winflow and others. It is called by Cowper 
dilator alz nafi; it raifes the upper lip,.and {preads 

| ot the 
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the noftrils wide, as is obferved in a paroxy{m of rage, re 
or in afthmatics. 3 : 

VI. The levator labii fuperioris proprius, is diftin. = ¢. 
guifhed by the name of levator proprius, becaufe there 
are two others; one belonging to the angle of the 
mouth, and confequently to both lips; and one com- 
mon to the lip and noftril. 

The levator proprius is often named mufculus in- 
civus, becaufe it arifes from the upper jaw, juft above 
the incifores, or cutting teeth, and confequently juft 
under the edge of the orbit: it is broad at its origin ; 
it lies flat, and runs downwards, and obliquely inwards,’ _ 
to the middle of the lip, till it meets its fellow juft in 
the filtrum *. It pulls the upper lip and the feptum 
of the nofe direétly upwards. 

VII. The tevatTor sn@uti orts, is called alfo LEVa- y- 
TOR COMMUNIS LABIORUM, becaufe it operates equally on 
both lips. It is named caninus; for as the laft named 
mufcle rifes from the upper jaw bone above the in- 
cifores or cutting teeth, this arifes above the canini 
‘or dog teeth, or above the firft grinder, by a very 
fhort double tendon. The exadt place of its origin is 
half way betwixt the firft grinder and the infra orbitary 
hole: it is mixed with the orbicularis oris, at the cor- 
ner of the mouth, fo that it raifes the angle of the 
mouth upwards. | 

VIII. The zycomaticus major has nearly the fame __. 
direCtion and ufe with this one: for it arifes from the 


cheek bone near the zygomatic future ; runs down- 
wards 


~ 


* The filtrum is the fuperficial gutter along the upper lip from 
the partition of the nofe to the tip of the lip 
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wards and inwards to the corner of the mouth; 1s 4 
long and flender mufcle, which ends by mixing its 
fibres with the orbicularis oris and the depreffor of 


the lip. 


1X. The zycomaricus minor arifes a . little higher 
upon the cheek bone, but nearer the nofe ; it is much 


- flenderer than the laft, and is often awanting. 


It is the zygomatic mufele that marks the face with 
that line which extends from the cheek bone to the 
corner of the mouth, and which is fo ftrong in many. 
The zygomatic mufcles pull the angles of the mouth 
upwards as in laughter, or diftort the mouth ; whence 
the zygomatic mufcle has gotten the name of diftortor 
oris ; and the ftrong action of the mufcle is particu- 
larly feen in laughter, rage, grinning. 

XX. Buccinator.. The buccinator was long thought 
to be a mufcle of the lower jaw, arifing from the up- 
per alveoli, and inferted into the lower alveoli to 
pull the jaw upwards; but its origin and infertion, 
and the direction of its fibres, are quite the reverie 
of this. For this large flat mufcle, which forms, in a 
manner, the walls of the cheek, arifes chiefly from the 


-coronoid procets of the lower jaw bone, and partly al- 


fo from the end of the alveoli or focket procefs of the 
upper jaw, clofe by the pteregoid procefs of the phe- 
noid bone: it goes forwards with dire@ fibres to be 
implanted into the corner of the mouth: it is thin and 
flat, covers in the mouth, and forms the walls of the 
cheek, and is perforated in the middle of the cheek | 
by the duct of the parotid gland. Thefe are its prin- 
cipal ufes: That it flattens the cheek, and fo affifts in 
{wallowing liquids: that it turns, or helps to turn, the 

morfel 
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morfel in the mouth while chewing, and prevents it vids 


getting without the line of the teeth: in blowing 
wind initruments, it both receives and expells the 


wind : it dilates like a bag, fo as to receive the wind» 


‘in the cheeks; and it contracts upon the wind, fo as 
to expel the ‘gia and to fwell the note: In blowing 
the ftrong wind inftruments, we cannot blow from the 
lungs, for it ftrefles the breathing, but referve the air 
in the mouth, which we keep continually full; and 
from this it is named, from blowing the: trumpet, the 
BUCCINATOR. | 
XI. Depressor aANGULI orIs.—The depreffor anguli 


oris is a neat fmall triangular mufcle, and is indeed 


very commonly named MUSCULUS TRIANGULARIS LA- 
BIoRUM, from its fhape. The bafe of the triangle is 
at the line of the lower jaw, where the mutcle rifes 
with a fat flefhy head about an inch in breadth. It 
grows {maller gradually as it rifes towards the corner 
of the mouth, where it is implanted, {mall almoft in 
a point, and directly oppofite to the zygomatic and 
Jevator mufcles; and as the zygomatic mufcle makes 
a line from the cheek down to the angle of ‘the 
mouth, this makes a line from the chin up to the 
corner of the mouth. It is chiefly active in expref- 
fing the paffions, and gives form to the chin and 
mouth. In cheerful motions, as laughter, fmiling, 
&c., the zygomatics and levators pull the angles of 
the mouth upwards. In fear, hatred, revenge, con- 
tempt, and. the angry paflions, the triangulares pull 
the corners of the mouth downwards; and, at the 
place where thefe meet, there is formed a fort of rif- 
ing at the angle of the mouth: for a great many 
i | tendons 
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tendons are crowded into this one point; the zygo- 


“matic, levator, depreilor, and orbicularis oris mufcles 


meeting and crofling each other at this place. 

XI. The pepRessor LABIL INFERIORIS is a {mall muf- 
cle, the difcovery of which Cowper claims for him- 
felf. It is a {mall mufcle, lying on each. fide of the 
chin, which, with its fellow, refembles very much > 
the levators of the upper lip. The depreffor labii 
inferioris, arifes on each fide of the chin, from the 
lower jaw bone, under the line of the triangular 
mufcle. It goes obliquely upwards and inwards, till 
it meets its fellow in the middle of the lip ; and where 
the mufcles of the oppofite fide meet, there is a little 
filtrum or furrow on the lower lip, as on the upper 
one. It mixes its fibres with the orbicularis, and its 
ufe is to pull the lip downwards: each mulfcle is of a 
fquare form, and thence has been often named qua- 
DRATUS GEN&, the fquare mufcle of the chin. 

XII. The orsicutaris oris, or mufcle round the 
mouth, is often named coNnSTRICTOR ORIS, SPHINCTER, 
or oscuLAtTor. It is very regular ; it is an inch in 
breadth, and conftitutes the thicknefs of the lips: 
it lies in the red part of the lips, and is of a circular 
form, furrounding the mouth after the fame manner, 
that the orbicularis oculi encircles the eye. We fee a 
degree of crofling in the fibres, at the angles of the 
mouth, whence it has been confidered by many, not 
as a circular mufcle, but as one confifting of two fe- 


micircular mufcles, the seMI orBIcULARIS fuperior, and 


SEMI ORBICULARIS INFERIOR. Its fixed points are the 
two. angles of the mouth; at that {welling which is 


formed by the union of the zygomatic, triangular, and 
other 
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other mufeles:? And its chief ufe is to contract. the. 
mouth, and antagonize the other mufcles which I have 
juft defcribed. Often a {mall flip runs up from the 
middle of the upper lip, to the tip of the nofe ; it is 
_ the nasauis LABI suPERIORIS of Albinus; it lies exa@ly 
in the furrow of the filtrum, and is occafionally a le- 
vator of the upper lip, ora depreflor of the tip of the 
nofe. 

Thele mulcles of the nofe and lips, are not ufeful 
merely in exprefling the paflions; that is but a fe- 
condary and accidental ufe, while their great office is 
to perform thofe continual movements, which breath- 
ing, {peaking, chewing, fwallowing, require. There 
are mufcles for opening the mouth in various direc- 
tions, which are all antagonized by this one, the or- 
bicularis oris. The levator labii fuperioris, and the 
depreffor labii inferioris, feparate the lips, and open 
the mouth. ‘The levator anguli oris, along with the 
zygomatic mufcles, raifes the cheek, and dilates the 
corners of the mouth. The buccinator pulls the cor- 
ner of. the mouth direétly backwards, opening the 
mouth. ‘The angularis oris alfo dilates the mouth, 
pulls the angles of the mouth downwards and back- — 
wards, and forms it into a circle, if the others. act at 
the fame time ; but the orbicularis oris is the largeft 
and ftrongeft (formed as it were, by the fibres of all 
_thefe, taking a new direction, and turning round the 

lips), {huts the mouth, and antagonizes them all: and 

- from an opening as wide as the mouth can require, 
fhuts the mouth at pleafure, fo clofely, as to retain the 
very breath againft all the force of the lungs. It is 
the true antagonift of all the other mufcles, and they © 
Ce and 
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Plate I. and the orbicularis, mutually react on each other, in 
— alternately opening and clofing the mouth. This 
phenomenon of the orbicularis mufcle, dilating to 
fuch a widenefs, and in an inftant clofing the mouth 
again, with fuch perfect accuracy, as to retain the 
breath, puts to nought all the vain calculations a- 
bout the contraction of mufcles, as that they can con- 
tract no more than one third of their length; for 
here is an infinite contraction, fuch as no procefs can 
meafure. It is a paralyfis of thefe mufcles, that fo of- 
ten occafions a hideous diftortion of the face ; for when 
the one fide of the body falls into palfy, the mufcles 
‘of one check, ceafe to a; the mufcles of the other 
“cheek continue to act with their ufual degree of 
‘power. This contraction of the mufcles of one cheek, 
‘excites alfo the orbicularis oris to act, and fo the mouth 
“is purfed up, and the lips and angles of the mouth, 

are drawn towards one fide. 
There are fome fmaller mufeles, which lying under 
‘thefe, could not be defcribed without danger of con- 

an 25 a8 : 
Sed XIV. The DEPRESSOR LABI SUPERIORIS and ALE NASI, 
which is very fmail, and lies concealed under the other 
mufcles. It rifes from the gum or focket of the fore 
teeth, and thence is named by Winflow, incifivus me- 
dius. It goes into the rifling of the nofe, and pulls it, 
and of courfe the upper lip, down, aad is named by. 
Albinus and Cowper, conftri@or vel compreffor alze 
“ nafi. 3 

15 XV. The coNstricror Nast, or compref$6f the nofe, 
is a {mall feattered bundle of mufcular fibres, which 
crofles the wings, and goes to the very point of the 
nofe ; 
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¢ 


nofe ; for one arifes from the wing of the nofe on each “ : 


fide, and meets its fellow in the middle ridge, where 


"both are fixed into the middle cartilage, or into the 


lower point of the NasaL bones; meeting with the 
peak of the frontal mufcle, or its fcattered fibres. 
But this mufcle is fo difficultly found, that when Cow- 
per faw it diftinctly marked in Bidloes 12th table, he 
confidered it as a fiction, having fought for it very 
carefully, but in vain. | 

And XVI. The Levator MENTI, which arifes from 
the lower jaw, at the root of the cutting tooth, has been 
- named INCISIVUS INFERIOR. It is inferted into the 
fkin,‘on the very centre of the chin: by its contrac- 
tion it draws the centre of the chin into a dimple ; 
and from its moving the under lip at the fame time, 
it is named LEVATOR LABI INFERIORIS. 


MUSCLES OF THE EXTERNAL EAR. 


TxHoucu perhaps not one of ten thoufand has the 
power of moving the outward ear, yet there are ma- 
ny thin and fcattered fibres of muicles about the 
root of the cartilage of the ear, to which we cannot 


- yefufe the name and diftinction of mufcles; and which 


ferve, indeed, to indicate, that nature id intended a 
degree of motion, which, perhaps by the manner of co- 
vering the heads of children, we may have loft. But in a 
few, thefe fafciculi of fibres, have not the form only, 
but the ufes of mufcles. The celebrated Mr. Mery, 
was wont, when lecturing on this fubje@, to amule his 
pupils, faying, pleafantly, “ that in one thing, he fure- 
“ly belonged to.the long ear’d tribe ;’ ’ upon which, he 
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moved his ears very rapidly, backwards and. fore- 
wards * | 
XVII. SUPERIOR AURIS, is named attollens, becaufe i it 

lifts the ear upwards: it is a very thin, flat, expanfion, 
which can hardly be diftinguithed from the fafcia of 
the temporal mufcle, upon which it hes; it arifes 
broad and circular, from the expanded tendon of the 
occipito frontalis, and is inferted narrow into the root 
of the cartilaginous tube of the ear. 

XVII. ANTERIOR AuRIS is a very delicate, thin, and 
narrow expanfion, arifing about the zygoma, or rather 
from the fafcia, with which the zygoma is covered ; 


it is implanted round the cartilaginous tube, at its 


root +. 

XIX. The posterior auris is alfo a fmall mufcle, 
very delicate and thin; but the anterior rifes in one 
{mall and narrow {flip only, while this, the pofterior, 
rifes. commonly, in three narrow and diftinct flips, 
from about the place of the mattoid procefst ; whence 
it is often named rricips auris. It goes dire@ly for- 
wards to be implanted into the concha. It is named © 
RETRAHENS AURIS from its office. 

But.there are ftill other muicles enumerated, which 
are not for moving the outward ear upon the head, 
but for moving, or rather bending the individual parts 
of the ear upon each other. Thofe fibres, which are 
mifnamed muicles, are merely muicular membranes, 

| which 


* Vide Palfin, who was his pupil. ‘The celebrated Albinus, 
could move his ears. 

+ We feldom find an anterior auris, or any thing different from 
the anterior fibres of the attollens. | 

+ Fibres carnez traniverfie, a nobis defcriptes VausaLva: 
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which have none of the marks nor offices of true muf- Plate E 


cles; they have feldom flefhy fibres, and the parts up- 
on which they lie are fixed. Heifter denies them 
the title of mufcles, and calls them mufcnlar mem- 
branes only. er . 

The ting and other bendings of the outward ear, 
are called helix and antihelix, tragus and antitra- 
gus; and this determines the names of thefe ambigu- 
ous fibres, which are fometimes found lying upon 
thefe circlesof the outward cartilage, juft under the fkin. 

XX. The muscu.us HELICIs Major hes upon the up- 
per, or fharp point of the helix, or outward ring. 

XXI. Hezicrs mrvor rifes lower than the former, 
upon the fore part of the helix. | 

XXII. The rracicus lying upon the concha, and 
firetching to the tragus. 

XXII. ‘The antirracicus lies in the antitragus. 

XXIV. And, laftly, There 1s the TRANSVERSUS AURIS 
of Albinus. | 


MUSCLES OF THE EYE-BALL. 


Tue eye-ball is entirely furrounded by mutcles, 
which turn it in all directions. There is one mufcle 
on either fide, one above, and one below ; thefe arife 
from the very bottom of the focket, fpread out up- 
on the ball of the eye, and are implanted into its fore- 
part, where the expanfions of their colourlefs tendons 
form what is called the white of the eye. Now, thefe 
four muicles being diredily above, below, and on ei- 
ther fide of the eye, are called the reéti, or ftreight 
ynufcles ; for their pulling is from the bottom of the 

| focket 


19. 


20¢ 


22 


Plate 1. 


24e 


206 . MUSCLES OF THE 


focket. But there are other two mufcles which are 
named the oblique mufcles, hecaufe they pull from 
the edges of the focket, and turn the eye obliquely ; 
for they go in a direction exa¢tly oppofite to the recti, 

The recti come directly forwards, from the bottom of 
the ‘orbit ; thefe go obliquely backwards, from the 
edge of en orbit ; one rifles from the lower edge of the 
focket, arid goes backwards under the eye-ball; the 
other rifes indeed, along with the re¢cti, in the bottom 
of the focket, but it has a cartilaginous pully on the 


very edge of the focket, at its upper part; and its 


fmall round tendon firft runs through this pully, and 
then turns down upon the eye, and goes backwards ; 
fo that the ftreight mutcles, prefs downthe eye-ball deep. 
into the focket, while the oblique mufcles, bring the 
eye-ball forwards, pulling it outwards from the focket. 

The trueft defcription of the redti, is as if one muf- 
cle, fince their only variety is that difference of place, 
which is expreffed by the name of each. They all 


agree in thefe chief circumftances, that they arife by 


flat, but {mall tendons, round the margin of the optic . 
hole, arifing from the circle of that hole, or rather 
from the periofteum there; and there being one 
above, one below, and one on either fide, they com- 
pletely furround the optic nerve, and adhere to it. 


they are neat and delicate mufcles, which gradually 


expand each into a flefhy belly, which furrounds and 
covers the middle of the ball of the eye. They ftill 


goon expanding, till they at laft terminate, each in 
-a broad, flat, and very white tendon, which covers all 


the fore part.of the eye, up-to the circle of the lucid 
cornea or window 5 ; and their white and fhining ten- 
dons, 
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dons, form that enamelled like part, which lies behind piste t 


the coloured circle, and which is from its colour, na- 
med the white of the eye, or the TUNICA ALBUGINEA, 
as if it were abfolutely a diftin coat. 

Now, the only difference in thefe ftreight mufcles, 
is in refpect of length; for the optic nerve enters the 
eye, not regularly in the centre, but a little towards 
the inner fide, fo that the. rectus internus, or mufcle 
neareft the nofe, is a little fhorter. ‘The rectus exter- 
‘nus, or mufcle neareft to the temple, is a little long- 
er: But- the rectus fuperior, and the rectus inferior 
‘are of equal length. The ufes of thefe mufcles are 
exceedingly plain. 

XXV. The rectus superior, lifting the eye directly 
upwards, is named the muscuLus ATTOLLENS, the LE- 
‘VATOR OCULI, OF SUPERBUS, as expreflive of haughti- 

‘nefs and pride. 

XXVI. And the recrvs INFERIOR, which 1s directly 
‘oppofite to it, is named deprimens oculi or humilis, 
as expreffing’ modefty and fubmiffion. 

XXVII. Therzctus INTERNUS is called adducens, as 
carrying the eye towards the nofe, or bibitorius, be- 
caufe it directs the eye to the cup. 

And (XXVIII.) the rectus EXTERNUS, the outer 
‘ftreight mufcle, as it turns the eye away, is named aB- 
“DUCTOR OCULI, OF INDIGNABUNDUS, exprefling anger or 
fcorn. Such is the effect of thefe mufcles, that when 
they act in fucceffion, they roll the eye ; but if they 
act all at once, the power of each is balanced by the 
action of its oppofite. mufcle, and the eye is immov- 
ably fixed. So that fometimes in our operations, 
when the couching needle approaches the eye, fear 
comes upon the gunsed and the eye ig fixed bya 
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convulfive action, more firmly than it could be by the 
inftruments, or by the finger; fo that the fpecu- 
lum oculi. is after fuch an accident of no ufe: The 
eye continues fixed, during all the operation, but it 
is fixed in a moft dangerous way, by a power which 
we cannot controul, and which fometimes, when our 
operation is for extracting one of the humours. only, 
{queezes out the whole. 

XXLX. The osriquus superior arifes along with the 
recti in the bottom of the eye above, and towards the 


- inner fide, direéting its long tendon towards the inner 


angle of the eye; and there it paffes its tendon through 
that pulley, whofe hollow I have marked in defcrib- 
ing the os frontis, as under the fuperciliary ridge, and 
near to the inner corner of the eye. It arifes by a 
fmall tendon, like one of the recti; it goes over the up- 
per part of the eye-ball, a long and flender mufcle, 
whence it is often named Loneissimus ocuLt, the long- 
eft mufcle of the eye. It forms a {mall fmooth round 
tendon, which pafles through the ring of the cartilagi- - 
nous pulley, which is in the margin of the focket. 
The pulley is above the eye, and projects farther than 
the moft prominent part of the eye-ball, fo that the 
tendon returns at an acute angle, and bends downwards 
before it can touch the eye-ball. And it not only re- 
turns backwards in a direction oppofite to the reéti 
mufcles, but it flips flat under the body of the rectus 
fuperior, and is fpread out under it upon the middle, 
or behind the middle of the eye, viz. about half way 
betwixt the infertion of the rectus, and the entrance | 


_of the optic nerves. 


XXX. The osrrguvs inFERIor is, with equal proprie- 
ty,namedthe mufculus breviflimus oculi. It is dire€lly 
oppolite 
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oppofite to the obliquus fuperior, in form, place, office, piatet. 
&c. for it arifes from the nafal procefs of the jaw bone, ** 
in the lower edge of the orbit, at the inner corner of | 
the eye: it is fhort, flat, ahd broad, with a {trong 

flethy belly: it goes obliquely backwards and out- 

wards, lying under the ball of the eye ; and it is infert- 

ed broad and flat into the ball, exa@ly oppofite to tlie 

infertion of the obliquus fuperior mufcle. 

Thefe two mufcles roll the eye, whence they are na- 
med mufculi circumagentes, or amatorii. But they 
have ftill another important office, viz. fupporting the 
eye-ball, for the operation of its ftraight mufcles ; for 
when thefe (the obliqui) aé, they pull the eye for- 
wards, the flraight mufcles refift; and the infettion of 
the oblique muicles at the middle of the eye-ball be- 
comes, as it were, @ fixed pcint, a centre or axis round 
which the eye-ball turns under the operation of the 
rei mutcles: The conjoined effe@ of the oblique 
mru{cles is to bring the eye-ball forwards from the fock- 
et, as in ftraining the eye to fee fome diftant point. 
‘The particular effect of the upper oblique mufcle is 
not to bring the eye forward, but to roll the eye fo as 
to turn the pupil downwards, and towards the hole; 
And the particular effect of the lower oblique mufcle 
is to reverfe this action, to turn the eye again upon its 
axis, and to direct the pupil upwards and outwards; 
but the fucceffive actions of all thefe mufcles move the 
eye in circles, with gradations fo exquifitely fmall, and 
with fuch curious contbinations as cannot be explain- 
ed by words. . | 
| Dd GHAP. 
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MUSCLES OF THE LOWER JAW, THROAT, AND 
TONGUE. 


MUSCLES OF THE LOWER JAW. 


‘ 


‘Tue lower jaw requires mufcles of great power t6 
grind the food; and accordingly itis pulled upwards by 
the ftrong temporal, maffeter, and pteregoid mufcles; 
but in moving downwards, the jaw almoft falls by its 
own weight, and having little refiftence to overcome, 
any regular appointment of mufcles for pulling down 
the jaw, is fo little needed, that it is pulled downwards 


‘by mufcles of fuch ambiguous office, that they are e- 


qually employed in raifing the throat, or pulling down 
the jaw, fo that we hardly can determine to which 
they belong; for the chief mufcles of the throat, com- 


ing fromthe lower jaw, muft, when the jaw is fixed, 


pull up the throat, or, when the throat is fixed, de- 
prefs the jaw. — 

XXX. The remporay museLe is the great mufcle of 
the jaw. It arifes from all the flat fide of the parietal 
bone, and from the {fphenoid temporal.and frontal 
bones, in that hollow behind the eye, where they meet 
to form the {quamous future. It arifes alfo from the 
inner 
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‘imner furface of that ftrong tendinous membrane which plate 1 
is extended from the jugum to the femicircular ridge ** 
of the parietal bone. The fibres are bundled together 

and prefled into a fmall compafs, fo that they may 
pafs under the jugum: there they take a new hold up- 

on the inner furface of the jugum; the mutcle is of . 
courfe pyramidal, its rays converging' towards the ju- 
gum ; its mufcular fibres are intermixed with ftrong 
tendinous ones ; it is particularly tendinous, where it 
pafles under the jugum; and it has both ftrength and 
protection from that tendinous plate which covers it 

in the temple. Its infertion is into the hornof the 
lower jaw bone; not merely into the lip of the horn, but - 
embracing it all round, and down the whole length of 

the procefs, fo as to take the firmeft hold. 

AXXI. The massererisafhort thick andflefhymuf- 32. 
cle, which gives the rounding of the cheek.at its back 
part.. It arifes from the upper jaw bone, at the back 
of the antrum, and under the cheek bone, and from 
the lower edge of the zygoma. It lies upon the out- 
fide of the coronoid procefs, covering the branch of the 
jaw quite down to its angle. It is particularly ftrong, 
has many maffy bundles of flefh interfperfed with ten- 
dinous ftrings, the parotid gland lies on its upper 
part, and the dué@ of the gland (as it croffes the cheek) 
lies over this muicle. The jaw is very firmly pulled 
up by thefe two, which are its moft powerful mufcles ; 
and when we bite, we can feel the temporal boils 
{welling on the flat part of the temple, and this the 
mafleter upon the back part of the cheek. 

XXXII. XX XIU. The two prerecorp musctes (of 32. 
which there are four in all, two on either fide} are named 

D di 1] from 
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Plate I. from their origin in the pteregoid procefies of the iphe- 


3% 


b> 
9 


Plate II. 


noid bone. The prerecorpeus inrERNuS is that one 
which rifes from the internal or flatter pteregoid procefs, 
and which goes downwards and outwards to the angle 
of the jaw on its infide. The pTEREGOIDEUS EXTERNUS 
arifes from the external pteregoid proce(s, and goes not’ 
downwards, but almoft direétly outwards, and is im- 
planted high in the jaw bone, juft under its neck, and 
conneéted with its capfular ligament. Now the pte-_ 
regoideus internus defcending to be fixed to the angle 


of thejaw, is longer and bigger, andis named prERzcoi- 


DEUS Major. The internal one going dire@ly acrofs, and 
rather backwards, has lefs {pace to trayerfe, is fhorter, 
and is s named PTERIGOINEUS MINOR. 

wee acting u upon the et be like a lever, 
the maffeter ating upon the angle, and before i it, and 
the pteregoideus internus balancing it within, like 
an internal mafleter fixed to the infide of the angle. 
All thefe pull ftrongly upwards for biting, holding, and 
tearing with the teeth ; and the external or leffer pte- 


_regoid mufcle going from within outwards, pulls the 


jaw from fide to fide, and performs all the motions of 
chewing and grinding (i. e.) of rotation, fo far as the 
“lower j jaw poflefies that kind of motion. 


MUSCLES OF THE THROAT AND TONGUE. 


The muscxizs of the THRoaT and ToNncvE cannot be 
underftood without a previous acquaintance with cer- 
tain cartilages and. bones, which form the bafis of the 
throat and tongue, and the centre of thofe motions 


which we have next to defcribe. ¥ 
The 
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‘The os nyorpss is a fmall bone refembling in fhape Plate 11. 


at leaft the jaw bone. It has a middle thicker part, 
named its bafis, which is eafily felt outwardly ; it cor- 
refponds in. place with the chin, and is diftinguifhed 
about an inch below the chin, the uppermoft of the 
hard points which are felt in the forepart of the throat. 
Next, it has two long horn-like procefles, which go 
backwards along the fides of the throat, called the 
cornua, or horns of the os hyoides, and which are 
tied by a long ligament, which comes down from 
the ftyloid procefs of the temporal bone, And, laft- 
ly, It has {mall cartilaginous pieces or joinings, by 
which the horns are united to the bafis; and often. 
in the adult this joining is converted into bone. 
At this point where the two horns go backwards, 
like the legs of the letter V, there are commonly at _ 
the griftly part of the os hyoides, two fmall perpen- 
dicular procefles which ftand up from the joining of 
the horns to the body, and thefe are named the ap- 
pendices of the os -hyoides or the lefler cornua, 
Now, this os hyeides forms by its bafis the root of 
the tongue, thence it is often named the bone of the 
tongue. It forms at the fame time the upper part of 
the trachea, or windpipe ; and it carries upon it that 
cartilage named epiglottis, which, hke a valve, pre- 
vents apy thing getting down into the windpipe. Its 
horns extend along the fides of the throat, keeping the 
openings of the windpipe and gullet extended, as we 
would keep a bag extended by two fingers. The chief 
mufcles of the tongue and of the windpipe arife from 
its body ; the chief mufcles of the gullet arife from 
its horns, and efpecially from their points; it receives 
the chief mufcles which either raife or deprefs. the 
| | throat ; 
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throat ; and itis the point d’appui, or fulcrum for ali 
the mutcles of the throat and tongue, and the centre 
ef all their motions, It is the centre of the motions 
of the tongue, for it is the origin of thefe mufcles 
which compofe chiefly the bulk of the tongue, of the 
motions of the trachea or windpipe, for it forms at 
once the top of the windpipe, and the root of the 
tongue, and joins them together; of the motions of 
the pharynx or gullet, for its horns furround the upper 
part of the gullet, and join it to the windpipe ; and it 


_ forms the centre for all the motions of the throat in 


general: for mufcles come down from the chin to 
the os hyoides, to move the whole throat upwards; 
others come up from the fternum, to move the throat 
downwards ; others come obliquely from the coracoid 


.procefs of the fhoulder blade, to move the throat back- 


wards, while the os hyoides ftill continues the centre 
of all thefe motions. 

The LARYNX, TRACHEA OF WINDPIPE, is that tube 
which conveys the air to the lungs ; and the larynx is 
the head, or figured part of that tube which is formed 
like a flute for the modulation of the voice, and con- 
fifts of cartilages, that it may ftand firm and uncom- 
preffed, either by the paflage of the food, or by the 
weight of the outward air; and that it might refift the 
contraction of the furrounding parts, ferving asa ful- 
crum for them in the motions of the jaw, tongue, and 
gullet. Its. cartilages are, firft, the scuTIFoRM, or THY- 
RoIpD cartilage, which is named from its refemblance to 


a fhield, or rather it is like the flood-gates, or folding 


doors of a canal, the meeting of the two fides being in 
the middle line of the throat. This prominent line 
of the thyroid cartilage is eafily felt in the middle of 

the 
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the throat, is about an inch in length, and makes that Piaté 1. 

tumour which is called the pomum Adami. The flat 

fides of the thyroid cartilage form the fides of the flute- 

part of the trachea. And\there are two long horns at 

its two upper corners, which rife like hooks above the 

line of the cartilage, and are joined to the horns of the 

os hyoides, and two fimilar, but fhorter hooks below, 

by which it embraces the cricoid cartilage. 

‘The cricorp CARTILAGE is next to the thyroid, and 
below it ; it is named from its refemblance to a ring : 
It is indeed like a ring or hoop, but it is not a hoop e- 
qually deep in all its parts, it is fhallow before, where 
it eeks out the length of the thyroid cartilage, and 1s 
deeper behind, where it forms the back of this flute- 
like top of the trachea; it is the top ring of the tra- 
chea, and the lower ring of the larynx or flute part of 
the windpipe. And upon its back, or deeper part, 
are feated thofe two {mall cartilages, which form the 
opening for the breath. 

The arYTENOID CARTILAGES are two frail. bodies, of 
the.fize of peafe. ‘hey are foolifhly delcribed with 
cornua ridges and furfaces, when they are fo {mall that 
nothing further can be obferved of their forms, than 
that they are fomewhat conical; that the bafe or broad 

part of each fits down upon the upper edge of the cri-- 
_ coid cartilage at its back ; that the point of each ftands 
dire@ly upwards, and is a very little crooked, or hook- 
like ; that ftanding, as they do, alittle apart from each 
other, they form together an opening fomething like 
the {pout of a ewer, or ftrouped bafon, whence their 
name. And thefe cartilages being covered with the 
common membrane of the throat, which is thick, and 
full of mucous glands, the opening gets a regular ap- 
| | pearance 
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pearance with rounded lips, and this opening, or flit 
between them, which is fomething like the flit for the 
thill in the top of a counter, and which flaunts oblique- 
ly downwards, is named the rIMa GLOTTIDIS, or chink 
of the glottis ; and thele cartilages being fixed on the 


‘cticeid cartilage, by a regular hinge, they form the 


voice by their nearriefs, and the narrownefs of the flit, 
and inodify it by-their motions, which are fo exquifite- 
ly minute, that for every changing of the note (and 
there are fome thoufand gradations im the compafs of 
the voice), they move in a proportioned degree. 
The epictottis is @ fifth cartilage of the trachea, 
belonging to it both by connection and by office. It is 
a broad triangular cartilage, not fo hard as the others, 
very elaftic, and fo exadtly like an artichoke leaf, that 
no other figure can reprefent it fo well. Its office is to 
defend the opening of the glottis. It is fixed at once 
to the os hyoides, to the thyroid cartilage, and to the 
root of the tongue, and it hangs obliquely backwards 
over the opening of the rima, or chink of the glottis ; 


‘it is fufpended by little peaks of the membrane, which 


we call ligaments of the glottis, and it is faid to be raif- 
ed or depreffed by mutcles, which yet are not very 


- fairly defcribed. But the rolling of the morfel which 


is fwallowed, and the motion of the tongue, are fuffi- 
cient to lay it flat over the rima, fo that it is a perfect 
guard, | | 

Then this is the conftitution of the larynx. It is of 
hard cartilages to refit compreffion, and of a flute 
form at its opening, to regulate the voice. The THY- 
RoIp cartilage is the great one, the chief defence be- 
fore, and which has edges flaunting far backwards, 

: 3 to 
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to defend the opening of the larynx. The cricom car- Plate Il. 
tilage, which forms the upper ring of the trachea, fup- 
ports the arytenoid cartilages, and by its deepnefs behind, 
raifes them fo, that the opening of the glottis is behind 
the middle of the great thyroid cartilage, and in the 
deepeft part of it, well defended by its projeCting wings. 
The arYTeENoip cartilages form the rima glottidis, the 
chink by which we breathe, which, as it is narrower 
or wider, modulates and tunes the voice, the opening 
which is fo exquifitely moved by its mufcles in finging, 
widening or contra@ting in moft. delicate degrees, and 
which is fo fpafmodically fhut by the fame mutcles 
when it is touched by a drop of water, or by a crumb 
of bread ; but the valve of the glottis, the ericLorris 
ftanding over it, flaps down like the key of a wind in- 
ftrument, fo that the rarenefs of fuch accidents is won- 
derful, when we confider that the leaft attempt to 
draw the breath, while we are {wallowing, will pro- 
- duce the accident. | 7 
The mufcles which: move the tongue and throat 
~muft be far too complicated to be explained at all, 
without fome previous knowledge of thefe parts; and 
ftill,.1 fear, not eafily to be explained with every. help 
‘of regularity and order. / 


MUSCLES OF THE THROAT. 


By this arrangement, I mean to include under one 
~ clafs, all thofe mufcles which move the os hyoides, or 
the larynx, and through thefe, as centrical points, 
- move the jaws, gullet, and tongue, and which, though 

they are inferted into the larynx, have more relation 
i é ae ta 
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to fwallowing, or the motions of the gullet, than to © 
breathing, or to the motions of the windpipe. 

The mufcles which pull the throat down are thefe : 

XXXIV. The sterNo-Hyorevs, which pafles from 
the fternum to the os hyoides, a flat broad ribband-like 
mufcle, which arifes from the upper piece of the fler- 
num, rather within the breaft, and partly alfo from the 
clavicle and cartilage of the firft rib, goes flat and 
{mooth along the forepart of the throat, mounts near- 


ly of the fame breadth to the os hyoides, and is im- 


planted into its bafis, or that part (which in refemb- 
ling the os hyoides to the jaw) we fhould compare 
with the chin. | 
XXXV. The stTerNo-THYROIDEUS, which paffesin like 
manner from the fternumto thethyroid cartilage, is like 
the laft, a flat fmooth ribband-like mutfcle, rather thick- 
er and more flefhy, but very uniform in its thicknefs. 
As the thyroid cartilage is below the os hyoides, the fter- 
no-thyroid mufcle muft lie under the fterno-hyoideus 
mutcle. It arifesunder the fterno-hyoidzusmufcle from 
the fternum and cartilage of the rib, and is implanted 
into the rough line of the lower edge of the thyroid 
cartilage, anda little to one fide, but not fo much as 
is reprefented in Cowper’s drawings. It immediately 
covers the thyroid gland, and the way to the trachea ; 
for piercing it in performing bronchotomy, is in the 
middle betwixt thefe mufcles. | 
XXXVI. The omo-nyoipeEus, which wasoncenamed — 
CORACO-HyYorDEUs being thought to arife from the cora- 
coidprocefs. Itis'a mufcle of great length,and very flen- 
der, reaching from the fhoulder tothe os hyoides; itislike 
thefe laft mentioned, a long flat ftrap-like mufcle, as flat 


and 
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and as flefhy, but not fo broad as either of the former, Plate IL 
It lies along the fide of the neck; is pinched ina little in 

the middle, where it is divided by a tendinous crofs 

line, which feparates the flefhy belly into two heads. 

It arifes from the upper edge of the fcapula, near its 

- notch, and is implanted into the fide of the os hyoides, 
where the horn goes off from the body of the bone. 

Thefe three mufcles pull down the throat. The 
fterno-hyoideus, and fterno-thyroideus pull it dire@ly 
- downwards: one of the omo-hyoidei acting, pulls it to 
one fide; but if both ad, they aflift in pulling diredily 
down, and brace the trachea at the fame time a little 
down to the back. 

The mufcles which move the throat upward, are: 

XXXVI. The MYLO-HYOIDEUS, a flat and broad mufs 39; 
cle, which arifes from the whole {emicircle of the lower 
jaw, 1. e. from the backmoft grinders to the point of 
the chin. It rifes from the inner furface of the jaw- 
bone, goes down to the batis of the os hyoides, pro- 
céeds with very regular, ftraight, clear, and orderly 
fibres, from the jaw to the os hyoides, is plainly divided 
in the middle from the fymphyfis of the jaw to the mid- 
dle of the os hyoides, by a middle tendinous and white 
line. And though Cowper denies the authority of 
Vefalius, who divides it thus, it is plainly two diftin& 
muf{cles, one belonging to either fide. - 

XXXVIII. The cento-nyoipevsis afmall neat pair of 
muifcles arifing fromthe chin atarough point, which is 
eafily diftinguifhed within the circle of the jaw. The 
mylo-hyoideus is named from the whole jaw. The 
genio-hyoideus is named from the chin, arifing from a 
{mall tubercle behind the chin; its beginning is ex- © 

fed ceedingly 
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ceedingly narrow: as it proceeds downwards, it grows 


flat and broad ; it is implanted into the bafis of the os ~ 


hyoides, by a broad edge, and is a beautiful and radiated 


mufcle. The fublingual gland lies flat betwixt this muf- — 


oxsganiie 
os 


cle and the laft, and in the middle the fublingual duct» 


pierces the membrane of the mouth, to open under the 
root of the tongue. The two mufcles move the os 
hyoides forwards and upwards, when the jaw is fixed ; 
but when the os hyoides is fixed by the mufcles com- 
ing from the fternum, thefe mufcles of the os hyoides 
pull down the jaw. 

XX XIX. The sry_o-Hyoipevs 1s one of three beauti- 
fuland flender mufcles, whichcome fromround the fty- 
loid procefs, which all begin and end with flender ten- 
dons, and with {mall flefhy bellies; and one going to 


the pharynx or gullet, another to the os hyoides, and a ~ 


third to the tongue, they coincide in one common 


action of drawing back the tongue, and pulling the ~ 


throat upwards. 


This one the ftylo-hyoideus, arifes from about the 
middle of the ftyloid procefs, and going obliquely 
downwards: and forewards, is fixed into the fide of © 


the os hyoides, where the bafis and horn are joined. 
Above its infertion, its fibres are fplit, fo as to make 
a neat {mall loop, through which the tendon of the 
digaftric mufcle runs. This ftylo-hyoideus, is fome- 
times accompanied with another {mall flefhy mufcle 
like it, and of the fame name, which was firft perhaps, 


obferved by Cowper, and has been named by Innes, | 


STYLO-HYOIDEUS ALTER ; but it is not regular, nor has it 
ever been acknowledged as a diftin@ muicle. 
XL. The 
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XL. The piGasTRIcUS Or BIVENTER MAXILLE INFERIO- Plate IL 
ris mufcle, is named from its having two bellies. One 
belly arifes from arugged notch along the root of the maf. 
toid procefs, where the flefh is thick and ftrong ; going 
obliquely forwards and downwards, it forms a long flen- 
der tendon, which paffes by the fide of the os hyoides ; 
and as it pafles, it firft {lips through the loop or noofe of 
the ftylo-hyoideus, and then is fixed by a tendinous 
bridle, to the fide of the os hyoides ; and then turning 
upwards towards the chin, it ends in a fecond flefhy 
belly, which, like the firft, is flat, and of a pyramidal 
fhape, lying above the mylo-hyoideus. 

Though this mufcle is often called biventer maxil- 
le inferioris, as belonging to the lower jaw, perhaps 
it does more regularly belong to the throat. No 
doubt, when the os hyoides is fixed by its own mufs 
cles, from the fhoulder and fternum, the digaftricus 
muft act on the jaw; an office which we cannot doubt, 
fince we often feel it taking a fudden f{pafm, pulling 
down the chin with fevere pain, and diftortion of the 
neck. But its chief office is raifing the hyoides; for 
when the jaw is fixed, as in {wallowing, the os hyoides 
pulls up the throat ; and this is the true meaning of its 
pafling through the noofe of the ftylo-hyoideus, and 
of its connection with the fide of the os. hyoides. 
Then the digaftric and ftylo-hyoideus mufcles, pull 
the throat upwards and backwards. 

The mufcles which move the parts of the inate 
upon each other, are much {maller, and many of them 
very minute. 

XLI. The nyo-ruyroipEus goes down, flefhy and = qx. 
fhort, from the os hyoides, to the thyroid cartilage. It 

ariles 
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arifes from the lower border of the thyroid cartilage, 
where the fterno-thyroideus terminates, and goes up 
along the fide of the thyroid cartilage, like a continu- 


/ ation of the fterno-thyroideus mufcle. It pafles the 


upper border of the the thyroid cartilage, and is fixed 
to the lower edgé of the os hyoides, along both its bafe 
and part of its horn. 

XLII. The crico-THyroipeus is a very fhort mutcle, 


_pafling from the upper edge of the cricoid, to the low- 


er margin of the thyroid cartilage, chiefly at its fide, 
and partly attached to its lower horn, which comes 
down clafping the fide of the cxicorp ring, fo that 
it is broader above, and a little pointed below. 

Thefe two fmall mufcles muft have their ufe, and 
they bring the thyroid cartilage nearer to the os 
hyoides, and the cricoid nearer to the thyroid cartil- 
age ; and by thus fhortening the trachea, or compref- 
fing it flightly, they may perhaps affect the voice ; but 
the mufcles on which the voice chiefly depends, are 
thofe of the rima GLotTipis ; for there is a double fet 
of mufcles for the little arytenoid cartilages ; one fet 
which brings the cartilages together, and another fet 
which draws them apart, and {preads the opening of 
the larynx, 

XLITI. The muscuLus aRYTENOIDEUS TRANSVERSUS, 


is that delicate mufcle which contraéts the glottis, by 


drawing the arytenoid cartilages towards each other. 
It lies acrofs, betwixt them at their back part ; it arifes 
from the whole length of one arytenoid cartilage to 
go acrofs, and be inferted into the stighs length of the 
oppofite one. 

5 XLIV. aryTE~ 
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XLIV. ARYTENOIDEUS OBLIQUUS, is one which crof- Plate 1, 
- fesin a more oblique direction, arifing at the root of “* 
each arytenoid cartilage, and going obliquely upwards 

to the point of the oppofite one. Thefetwo mufcles 

draw the arytenoid cartilages together, and clofe the 
RIMA. 3 

XLV. The crico aRYTENOIDEuS posticus,isafmall  4., 
pyramidal mufcle, which arifes broader from the back 
_ part of the cricoid cartilage, where the ring is broad 
and deep; and going directly upwards, is implanted 
with a narrow point, into the back of the arytenoid 
cartilage. This pair of mufcles pulls the arytenoid 
gartilages direCtly backwards, and lengthens the flit | 
of the glottis: perhaps they aflift the former, in clof- 
ing it more neatly, and in producing more delicate 
modulations of the voice. 

XLVI. The crico aRYTENOIDEUS OBLIQUUS, is ONE 46: 
whichcomes from the fides of the cricoid cartilage, where 
it lies under the wing of the thyroid, and being implant. 
ed into the fides of the arytenoid cartilages, near their 
roots, muft pull thefe cartilages afunder,and (as the ori- 
gin in the cricoid lies rather before their infertion in the 
arytenoid cartilages) it muft alfo flacken the lips of the 
flit ; for the lips of the flit, are formed by two cords, 
which go within the covering membrane, from the tip 
of each aartilage, to the back of the thyroid cartilage, 
-and the crico arytenoideus pofticus muft ftretch thefe 
cords, and the crico arytenoideus lateralis, muft relax 
them. | 

XLVII. The ruyrzo aRYTENOIDEUS, is a mufcle very 
like the laft one, and affifts it. It arifes not from the 

cricoid 


47. 
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cricoid cartilage, but from the back furface of the 
wing of the thyroid, from the hollow of its wing, or 
where it covers the cricoid ; is implanted into the fore 
part of the arytenoid eataee and by pulling the car- 
tilage forward and fideways, directly flackens the liga- 
ments, and widdens the glottis. 

Thefe are all the mufcles which belong to the Etyox : : 
and in our arrangement, the mufcles of the PALATE 
and PHARYNX come next in order. 

When a morfel is to be thrown down into the cefo- 
phagus, or tube which leads to the ftomach, the vELuM 
PALATI, or curtain of the palate, is drawn upwards; 
the opening of the throat is dilated ; the morfel is re- 
ceived; then the curtain of the palate falls down again. 
The arch of the throat is contracted, the bag of the 
pharynx is comprefied by its own mulcles; and the 
food is forced downwards into the ftomach. 

XLVIIL. The azycos uvuLa.—The vreLUM PENDU- 
LUM PALATI, is that pendulous curtain, which we fee 
hanging in the back part of the mouth, in a line with the 
fide circles of the throat; and the uvula is a {mall pap, 
or point of flefh, in the centre of that curtain. The 
AZYGOS UVUL&, or fingle mufcle of the uvula, is a {mall 
flip of ftreight fibres, which goes directly down to the 
uvula in the centre of the curtain. It arifes from the 
peak, or backmoft fharp point of the palate bones, and 
pulls the uvula, or pap of the throat, directly upwards, 
removing it out of the way of the morfel which is to 
pais. | 

XLIX. Levator Paati mois arifes from the point 
of the os petrofum, and from the EusracHian tube, 


and, 
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vand alfo from the {phenoid bone*. Th:.e parts hang nil th, 
~ over the roof of the velum, and are much higher thanit; 

fo this mufcle defcends to the velum, and fpreads out in 

it; and its office is to pull up the velum, to remove it 

from being in the way of the morfel, whichis about to 

pais, and to lay the curtain back at the fame time, fo 

as to be a valve for the noftrils, and for the mouth of 

the euftachian tube, hindering the food or drink, from 
entering into thefe paflages. 

L. The circumFLexus paLati +, and the conftric- —5« 
tor ifthmi faufcium, have a very different ufe. The 
circumflexus palati is named from its fibres pafling 
over, or rather under the hook of the preRecorp pro- 
cefs; the mufcle arifes along with the levator palati, 
(i. e.) from the {phenoid bone at its f{pinous pro- 
cefs; and from the beginning of the euftachian tube, 
it runs down along the tube, in the hollow betwixt 
the pteregoid proceffes; it then becomes tendinous, 
turns under the hook of the internal pteregoid procefs, 
and mounts again to the fide of the velum. Now, the 
levator and circumflexus arife from the fame points ; 
but the levator goes direGtly downwards into the ve- 
lum, and fo is ufeful in lifting it up. The circumflex- 
: FE 3 us 

¥ From the euftachian tube, it was named saLPINGo STAPHILINUS ; 
from the fphenoid bone, spazno srapurLinus ; from the pteregoid 
procefs, PrEREGO STAPHILINUS ; from the petrous proces, it was na- 
med PErRO SALPINGO STAPHILINUS; as if there were no fcience, but 
where there were hard names, and as if the chief mark of genius 
were enriching the hardeft names, with all poffible combinations 
and contortions of them. 

+ This alfo, has got a tolerable affortment of hard names, as 
CIRCUMFLEXIS PALATI, TENSOR PALATI, PALATO SALPINGEUS, STAPHE- 
LINUS EXTERNUS, SPHENO-SALPINGO-STAPHELINUS, MUSCULUS TUB, Viz 


BUSTCHIANZ nonus. Prereco-sTaruiLinus of Cowper, &c. 
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us goes round the hook, runs on it as on a pully, turns 


‘upwards again, and fo it pulls down the palate, and 


ftretches it, and thence is very commonly named, the 


“TENSOR PALATI MOLLIs or ftretcher of the palate. 


LI. The constricror ISTHMI FAUSCcIUM, arifes from 
the very root of the tongue on each fide, goes round ~ 


‘to the middle of the velum, and ends near the uvula *. 


This femicircle forms that firft arch which prefents 
itfelf, upon looking into the mouth. 
LU. The PALATO-PHARYNGEUS + again, forms a fe- 


‘cond arch behind the firft ; forit begins in the middle 


of the foft palate, goes round the entry of the fauces, 
ends in the wing or edge . f the thyroid cartilage; and 
as the firft arched line (that formed by theconfirictor), 


‘belonged to the root of the tongue; this fecond arch- 


ed line belongs to the pharynx or gullet. The cir- 


‘cumflexus palati makes the curtain of the palate 


tenfe, and pulls it downwards: The conftrictor fauf- 
cium helps to pull down the curtain, and raifes the 
root of the tongue to meet it: The palato-pharyn- 
geus, farther contracts the arch of the fauces, which is 


-almoft fhut upon the morfel now ready to be forced 


down into the ftomach, by thofe mufcles which com- 
prefs the pharynx itfelf. ne 

_ The puarynx, which is the opening of. the gullet, 
that it may receive freely the morfel of food, is ex- 


i panded into a large and capacious bag, which hangs 


fr om 


* Named ciosso srapnitinus, from its origin in the tongue, and 
infertion i into the uvuLa. 

+ The satpinco-paarynecEus of Albirus, isno more than that part 
of the palato-pharyngeus, which arifes from the mouth of the ew. 
ftachian tube, © : | poe t 
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- from the bafis of the fkull, is chiefly attached to the Plate 12. 
occipital bone, thé pteregoid proceffes, and the back 
parts of either jaw-bone. The cefophagus again, is 
the tube which conveys the food down into the fto- 
mach, and this bag of the pharynx, is the expanded 
or trumpet-like end of it; or it may be compared with 
the mouth ofa funnel. guar the mouth, the pha- 
tynx is bounded by the root of the tongue, and by the 
arches of the throat; behind, it liesflat and fmooth along 
the bodies of the vertebree ; before, it is protected, and 
in fome degree furrounded by the great cartilages of 
the larynx; the horns of the os hyoides, embrace 
its fides, and it is covered with flat mufcular fibres, 
which, arifing from the os hyoides and cartilages of the 
throat, go round the pharynx, in fair and regular 
orders, and are named its conftrictors, becaufe they 
embrace it clofely, and their contractions force down 
the food. | ! 

LIIl. Fhe styuo-pHaryNceus; arifes from the root ¢3 
of the ftyloid procefs. It is a long flender and beauti- 
ful mufcle ; it expands flefhy upon the fide of the 
pharynx; extends fo far as to takea hold upon the edge 
of the thyroid cartilage ; it lifts the pharynx up to re- 
- ceive the morfel, and then ftraitens and comprefies the 
bag, to pufh the morfel down, and by its hold upon 
the thyroid cartilage, it commands the larynx alfo, 
and the whole throat. 

The pharynx being furrounded by many irregular 
points of bone, its circular fibres or conftrictors have 
many irregular origins. The cofftrictor might fairly 
enough be explained as one muicle, but the irregular 
erigins fplit the fibres of the mufcle, and give occafion 

¥ f ij af 
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of dividing the conftrictor into diftin@ parts; for one 
bundle arifing from the occipital bone and os petro- 


fum, from the tongue, the pteregoid procefs, and the 


two jaw bones, is diftinguifhed as one mufcle, the con- 
{trictor fuperior*. Another bundle arifing from the 
os hyoides, is named the conftrictor medius +. A third 
bundle, the loweft of the three, arifing from the thy- 
roid and cricoid cartilages, is named the conftrictor in- 
ferior Tf. 

LIV. The constrictor SUPERIOR arifing from the ba- 
fis of the fkull, from the jaws, from the palate, and from 
the root of the tongue, furrounds the upper part of the 
pharynx ; and it is not one circular mufcle, but two 
mufcles divided in the middle line behind, by a dif- 
tin@ rapha feam, or meeting of the oppofite fibres. 

LV. The consrricror mepuius rifes chiefly from the 
round point in which the os hyoides terminates ; it al- 
fo arifes from the cartilage of the os hyoides (i. e.) 
where the horns are joined to the body. The tip of 
the horn being the moft prominent point, and the cen- 
tre of this mufcle, it goes upwards and downwards, fo 
as to have fomething of a lozenge-like fhape ; it lies 


_ over the upper conftrictor like a fecond layer, its up- 


permoft peak, or pointed part touches the occipital 
bone, and its lower point is hidden by the next muf- 


cle. 
LVI. 
* Thefe. good opportunities of names have not been difregard- 
ed: this mufcle has been named cErHALo-PHARYNGEUS, PTERIGO-PHA~ 


ood 


+ This one is named HYO-PHARYNGEUS, OF SYNDESMO-PHARYNGEUS, 


RYNGEUS, MYLO-PHARYNGEUS, GLOSSO-PHARYNGEUS. 


from its origin in the cartilage alfo of the os hyoides. 
t This, of courfe, is named THYxo-PHARYNGEUS, and CRIGO-PHARYN< 


GEUS, 
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LVI. The constricTor INFERIOR arifes partly from Pie 
the thyroid, and partly from the cricoid cartilage ; and 
it again goes alfo obliquely, fo as to overleap or cover 
the lower part of the conftrictor medius. This, like 
the other two confirictors, meets its fellow in a tendi- 
nous middle line ; and fo the morfel admitted into the 
pharynx by the dilatation of its arches, is pufhed down 
into the cefophagus by the forces of thefe conftrictores 
pharyngis, affifted by its ftyloid mutfcles. 

LVII. The ossopHacus is merely the continuation <* 
of the fame tube. Itlies flat upon the back-bone, and 
it is covered in its whole length by a mufcular coat, 
which is formed, not like this of the pharynx, of cir- 
cular fibres, but of fibres running according to its 
length chiefly. And this mufcle furrounding the mem- 
braneous tube of the cefophagus like a fheath, is nam- 
ed (LVIIL.) vacinatis cuLz. | he 


MUSCLES OF THE TONGUE. 


Tue mutcles of the tongue are large bundles of flefh 
which come from the os hyoides, the chin, and the fty- 
loid procefs. Their thicknefs conftitutes the chief 
bulk of the tongue. ‘Their actions perform all its mo- 
tions. The mufcles, which I am now to defcribe, form 
the whole flefh of the tongue, excepting merely the 
thin membranes which cover the tongue, and give it 
form, and condudt its nerves to the papille, or feeling 
points. 


LIX. The nyoctossus is a comprehenfive name 5s ~ 


for all thofe which arife from the os hyoides. ‘The 
mutcles trom the os hyoides go off in three fafciculi, 
2 and 


Plate iI, 
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and were oncé reckoned as diftin@ mufcles. That 
portion which arifes from the bafis of the os hyoides, 
was calied BastocLossus ; that which arifes from the 
cartilaginous joining of the body and horn, was called 
CHONDROGLOssUS 3 and that which arifes from the horn 
itfelf, was named ceRatrocLossus; or the terms were all 
bundled together into the perplexed names of Basto- 
CHONDRO-CERATO-GLOSSUS. | | 

The hyogloffus, then, is all that mufcular fleth 
which arifes from the whole length of the os hyoides, 
and which, by the changing form of the bone in its ba- 
fis, cartilage and horn, has a flight mark of divifion; 
but which lie all in one plain, and need not have difting 
names. | , 

LX. The cenio crossus. arifes from the rough tu- 
bercle behind the fymphifis of the chin: It has a ve- 
ry natrow or pointed origin; it {preads out fan-like, 
as it goes towards the tongue; and it fpreads with ra- 
dii, both forwards and backwards, making the chief 
part of the fubftance of the tongue. 

LXI. The rinevatis is an irregular bundle of fibres 
which runs according to the length of the tongue ; it 
lies betwixt the ftylogloffus and the geniogloffus, and 
as it is in the centre, and unconne@ted with any bone, 
it is named lingualis, as arifing in the tongue itfelf. 

The geniogloffi mufcles form by far the larger part 
of the tongue, and lie in the very centre. They go 
through the whole length, (i. e.} from the root to the 
tip of the tongue, and from the radiated form of their 
fibres, they perform every poffible motion; whence 
this was named by Winflow, mufculus poLycHRESTUs, 
for its rays proceed from one point or centre, and thofe 
which go to the point of the tongue, pull the tongue 

backwards 
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_ backwards into the mouth. Thofe which go back- 
wards, thruft the tongue out of the mouth. The mid- 
- die fibres acting, make the back of the tongue hollew, 
while the tip andthe root of the tongue both rife. 

‘The hyogloffi mufcles lie oneither fide of the genio- 
hyoidzi, and make up the fides of the tongue, and 
their chief action would feem to be this, that the hyo- 
gloffus mufcle of either fide acting, the edges of the 
tongue would be pulled downwards, and the back 
rounded, the oppofite of which motion is the geniohy- 
oidei acting, by which the middle of thetongue is made 
into a groove, the’ edges rifing, and the centre being 
deprefled. Laftly, The ftylogloffus is plainly intended 
for drawing the tongue deep into the mouth, particu- 
larly affecting the point of the tongue, 
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OF THE MUSCLES OF THE ARM, 


INCLUDING THE MUSCLES OF THE SCAPULA, ARM, FORE- 
ARM, AND HAND. 


MUSCLES OF THE SCAPULA. 


Plate IIL Tue great peculiarity of the arm is, the manner of its 
&1V- connection with the breaft, to which it is fixed by no 
ligaments, nor joined to no bone, but is at once both 

fixed and moved by its {trong and numerous mutcles, 
which are indeed its only ligaments. Though it were 
perhaps more regular to defcribe firft the mufcles of 

the trunk, it will be more eafy and natural to de- 
{cribe firlt the broad mufcles belonging to the {fca- 

pula, which cover almoft the whole trunk, and hide 

its proper mufcles, viz. thofe which move the ribs 

and fpme. For the mufcles which move the fcapu- 

la lie upon the trunk; thofe which move the arm lie 

upon the fcapula; thofe which move the fore-arm lie 

upon the arm; and thofe for moving the hand and fin- 

gers lie upon the fore-arm. ‘The leg requires but one 

chief 
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chief motion, viz, backwards and forewards, flexion es 

and extenfion. It has no other motions than thofe of 6. 

the thigh and of the knee ; but the arm requires an 

eafy and circular motion,and its joints are multiplied : 

for it has the wrift turning round; it has the elbow 

for hinge-like motions; it has the fhoulder joint upon 

which the arm rolls ; and to affift all thefe, the fcapu- | 

la, which is the centre of all thefe motions, is itfelf 

moveables after a certain point of elevation; all the 

motion in raifing the arm is performed not by the mo- 

tions of the fhoulder bone upon the fcapula, but by the 

fcapula upon the trunk. For whenever the fhoulder 

bone rifes to the horizontal diretion, it is checked by 

the acromion, which hangs over it; and if the arm is to 

be raifed higher ftill, the feapula muft roll; for it turns 

as if upon an axis pafled through it, and in turning it 

glides upon thofe mufcles, which are like a cufhion be- 

twixt it and the trunk. 

The mufcles which move the fcapula, come fron 

the breaft to move it forwards; from the neck, to 

move it upwards; from the fpines of the vertebra to 

move it backwards ; and from the fide, that is, from | 

the ribs, to move it downwards. a 

LX. The trapezius isnamed from its lozenge  &. 

form; or is often named cucutaris, from its refembling 

the Monk’s cowl, hanging back upon the neck. It 

is one of the moft beautiful mufcles in the body ; and 

the two mufcles together cover all the fhoulders and 

neck, with a lozenge-like form, with neat and fharp 

points, extending from the tip of one fhoulder to 

the tip of the other, and fromthe nape of the neck 

quite dewn: to the loins. It arifes firft by a ftrong 
Ya eee dae tendon 


/ 
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tendon from the moft pointed part of the occipital 
bone, and along the tranfverfe {pine quite to the maf- 
toid procefs; from this point all down the neck, it 
has no hold of the vertebree, but arifes from its fellow 
in a ftrong tendon, which, extending like a bow-ftring 
down the neck, over the arch of the neck, and not 
touching the vertebre till it comes down to the top 
of the back, is named LiGAMENTUM NUCHzA. ‘The 
tendon begins again to take hold of the fpines of the 
two laft vertebre of the neck, and arifes from all the 


_ f{pinous proceffes of the back, downwards; from this 


long origin, its fibres converge, as it were, into one 
point, the tip of the fhoulder: it alfo comes a little 
forward over the fide of the neck. 

It is implanted into one third of the clavicle neareft 
the fhoulder; into the tip of the acromion ; into the 
whole length of the {pine, from which the acromion 
rifes; and its fibres, arifing from along the neck and 


back, and converging almoft into a point, muft have 


various effects, according to the different fibres which | 
att: for thofe which come downwards muft raife the 
{fcapula; thofe which come from the middle of the 
back muft carry it directly backwards; thofe which 
come from the lower part of the back muft deprefs 


it; and thofe different fibres acting in fucceflion, muft 


make the fcapula roll. The trapezius is chiefly a 
mufcle of the fcapula, but it muft be alfo occafionally 
a mufcle of the head, pulling the head backwards, 
and bending the neck. 

Three other mufcles which raife the fcapula, or 
carry it backwards, lie fo much in the fame plane, 
and are fo little divided from each other, that they 

might 
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might almoft be reckoned different portions of the pageh 


fame. | | 
LXIIf. Levaror scarputm, named alfo LEVATOR 
PROPRIUS ANGULARIS, is a fmall thin flip of flefh, which 


62. 
63- 


arifes from the four or five uppermoft vertebra of - 


the neck, at their tranfverfe proceffes, by three or 
four, and fometimes five diftin@ heads. The. heads 
join to form a thin and flat ftripe of mufcle, about 
three inches in breadth, which is fixed by a flat thin 
tendon to the upper corner of the {capula, to pull it 
upwards, asin fhrugging the fhoulders; whence it is 
named MUSCULUS PATIENTLE. 

LXIV. and LXV. The rHomsorp muscte ftretches 
flat, neat, and of a {quare form, betwixt the {pine and 
the whole line of the bafe of the feapula. One part 
arifes from the three lower fpinous procefles of the 
neck, and, is implanted into the bafe of the fcapula at 
its upper part; then another portion arifes from the 
fpinous procefles of the firft four vertebre of the 
back, runs exactly in the fame plane with the other 
into the bafe of the fcapula at its lower part: the 
part arifing from the three vertebre’ of the neck is 
{lightly divided from that which arifes from the four 
vertebree of the back, though not diftinétly, and often 
not at all. I would reckon this but one mufcle, but 
it has been commonly diftinguifhed into (LXIV.) 
the RHOMBoIDES MINOR, the uppermoft portion, and 
(LXV.) the ruompoipes major, the lower portion. 
Thefe are feen after raifing the trapezius ; and the ufes 
of the trapezius, levator, {capule, and rhomboides, are 
to raife the fcapula, or to carry it backwards. The 
mufcles which moves the fcapula downwards and for- 

Ge i wards, 
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wards, viz. the petoralis minor and the ferratus.ma- 


64. & 65. jor anticus, lie upon the fore part of the breaft. 


66, 


LXVI. The serrarus Major aNnticus lies'upon _ 


the fide of the cheft arifing from the ribs; and as the 
ribs have interftices betwixt them, every mufcle a- 
rifing from the ribs, arifes by diftin@ portions from 
each rib: all fuch diftiné and pointed flips are named 
digitations, tongues, or ferree, from their refembling the 
teeth of a faw; and every mufcle arifing from the ribs 
muft be a ferrated mufcle. The ferratus major anticus 1s 
that great and broad mufcle, the chief part of which 
lies under the fcapula; and nothing of which is feen 
but the flefhy tongues, by which it arifes from the 
fides of the ribs. It is all flefhy, and is of a confider- 
able breadth and ftrength : it arifes from all the true 
ribs, except the firft, and from three of the falfe ribs : 
its indigitations, of courfe, fpread all over the fide of 
the thorax like a fan: its upper indigitations lie un- 
der the pectoralis major, and its lower indigitations 
are mixed with the beginning of the abdominal muf- 
cles: its middle indigitations are feen fpreading upon 
the fides of the thorax: it lies thick and flefhy under 
the fcapula, and is a part of that cufhion on which 
the fcapula glides: its fibres converge towards a nar- 
rower infertion ; and the mufcle ends thick and flefhy 
in the whole length of that line which we call the 
bafis of the fcapula, and is, as it were, folded round 
it; fo that this mufcle, which comes from beforé, is 
implanted along with the rhomboides, which comes 
from behind. 2 | 

Perhaps, in difficult breathing, the fhoulder blade | 
being railed and fixed by its own mufcles, the ferratus 


major 
6 
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major may aflift in heaving up the ribs; but its chief 
operation is upon the fcapula; for when the whole 
pats, it pulls the fcapula downwards and forwards. 

When only the lower portions ad, it pulls the lower 
angle of the fcapula forwards, by which the fcapu- 


la rolls, and the tip of the fhoulder is raifed: when 


the upper part acts in conjunction with the little 
_ pectoral mufcle, tle tip of the fhoulder is fixed and 
pulled downwards towards the cheft, and the lower 
corner of the {capula rolls backwards. 

_ LXVII. The pecroratis minor lies under the 
pectoralis major, clofe upon the ribs ; and as it arifes 
from the third, fourth, or fifth ribs, it alfo is a ferrated 
muicle, and was named ferratus minor anticus: its three 
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digitations are very thick and flefhy ; they foon con- © 


verge fo as to form a {mall, but thick and flefhy muf- 
cle, which, terminating in a point, is inferted into 
the very apex of the coracoid procefs: by pulling the 
coracoid procefs forewards and downwards, it will 
roll the fhoulder. 

LXVIITI. The supcLaviaN MUSCLE Is another con- 
cealed mufcle of the fcapula; for the clavicle is juft 
the hinge upon which the fcapula moves, and the 
fubclavian mufcle arifes by a flat tendon from the 
cartilage of the firft rib; it becomes flat and flefhy, 
and lies along betwixt the clavicle and the firft rib; 
it arifes at a fingle point of the rib, flat and tendinous; 
but it is inferted into a great length of the clavicle, 
beginning about two inches from the fternum, and be- 
ing inferted all along the clavicle, quite out to where it 
is joined to the acromion procefs: its chief ufé (fince 
the rib is immoveable), muft furely be to pull the cla- 

vicle, 
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vicle, and confequently the fhoulder downwards, and 
fo to fix them. 
Many have affected to find other mufcles of refpis, 


ration than thofe which direfily belong to the ribs. 


Among thefe are reckoned the ferratus major, the 
pectoralis minor, &c.; but there is much reafon to 
doubt whether any mufcles can have much effedi, 
which do not belong properly to the ribs: and it is 
manifeft, that the fubclavian can have none, fince 
the firft rib is quite rigid, has fo little length a cats 
tilage, that it cannot bend nor move. 

The f{capula is thus moved in every poflible direc- 
tion upwards, by the levator and the trapezius ; back- 
wards by the rhomboides, affifted by other orders of 
the trapezius ; downwards and backwards by the 
loweft order of fibres in the trapezius; downwards 
and forwards by the ferratus major anticus; direCly 
downwards by the ferratus, balanced by the trape- 
zius, and affifted by the fubclavius; and dire@ly fore- 
wards by the pectoralis minor. 


MUSCLES OF THE ARM, 


VIZ. THOSE MOVING THE OS HUMERI, OR ARM BONE, . 


LXIX. The pecroratis Major is a large thick 
and flefhy mufcle which covers all the breaft. It a- 
rifes from two thirds of jthe clavicle next the fternum ; 
from all the edges of the fternum, the cartilaginous 
endings of the fifth and fixth ribs, Where it arifes 
from the fternum, it is tendinous, and the fibres from — 
the oppofite mufcles crofs and mix, fo as to make 
a fort of fafcia covering the bone. It is flefhy where 

; it 
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it arifes from the ribs, and there it mixes with the Plate THE. 
external abdominal mufcle. . The fibres approach ee 
each other till they form a flat tendon about an inch 
in breadth; and as the fibres approach each other, 
they crofs in fuch a way, that the lower edge of the 
mufcle forms the upper edge of the tendon, which is 
ftill flat, but twifted: its implantation is into the edge, 
if I may call it fo, of the groove or rut of the biceps 
tendon. That part which arifes from the clavicle is 
a little feparated from that which arifes from the 
fternum.; a fatty line makes the diftinGtion ; and they 
are {ometimes defcribed as two parts: it is thofe two 
bundles chiefly which crofs each other to make the 
plaited appearance. The pectoralis, among others, 
has been made a mufcle of refpiration *. 
LXX. The Larissimus porsi is the broadeft, not 4c. 
enly of the back, but perhaps of the whole body. 
It is a beautiful mufcle, covering all the lower part of 
the back and lois, and reaching to the arm, to be 
the antagoniit to the pectoral mufcle. It arifes by a. 
broad, flat, and gliftening tendon, which covers all the 
loins, and which is in fome degree the root of other 
muf{cles, efpecially of the longifimus dorfi.. This broad 
filvery tendon, begins exa¢tly in the middle of the back; 
it 


* Haller tells us, that when, at any time, he had rheumatifm 
in this mufcle, his breathing was checked ; and when he had dif- 
ficult breathing, he found great relief by fixing the hands, raifing 
the fhoulders, and acting with the peétoral mufcles. It feems 
confirmed by thefe facts, that afthmatics take this pofture ; wo- 
men in labour fix their arms, by refting upon the arms of their 
chair ; thofe who play on wind inftruments raife the fhoulders 
in ftraining. 
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it arifes from the lower vertebre of the loins, from the 
{pines and knobs of the back of the facrum, and from 
the back part of the circle of the os ilium; this laft, 
is the only part that is flelhy. The flat tendon, grad. 
ually paffes into a flat and regular mufcle, which 
wraps round the fide of the body, and as it lies over 
the corner of the fcapula, it receives a {mall flefhy 
bundle from it; and as it paffes over the lower ribs, 
it has fome tendinous flips fent into it, by which it is 
attached to the ribs. Its fibres converge : for the lower 
ones afcend; the upper ones go directly acrofs. And 
thefe different orders, not only meet to form its flat 
tendon, but they crofs each other, like thofe of the 
pectoral muicle: Here alfo the tendon is twifted, and 
the upper edge of the mufcle forms the lower edge of 
the flat tendon; which, paffing into the axilla, turns 
under the arm bone, and is implanted into it, on the 
inner edge of the bicipital groove ; fo the tendons of — 
the pectoralis and latiffimus meet each other; they 
in fact, join face to face, as if the one tendon ended 
dire@ly in the other ; and both united, make a fort of 
lining for the groove, or a tendinous fheath, for the 
long tendon of the biceps to run on. ; 
Thefe two mufcles, form the axilla or arm pit; 
and although each has its peculiar offices, their 
chief operation is when they coincide in one ac- © 
tion ; and that action is exceedingly powerful, both 
by the great ftrength of either mufcle, and by — 
their being implanted into the arm bone, four inches — 
below the head. The pectoralis major, is for pul. 
ling the arm forwards, as in laying the arms acrofs 


the breaft, or in carrying loads in the arms; and it 
forms 
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_ forms the border of the axilla before. The latiffimus 
dorfi has a wider range; when the arm is raifed, it 
brings it downwards, as in ftriking with a hammer, or 
downwards and backwards, as in ftriking with the el- 
bow, or in rolling the arm inwards and backwards, as 
in turning the palm of the hand behind the back, 
whence it has the obfcene name of muscuLus scaLp- 
TOR ANI, OF TERSOR ANI; and it forms the back 
edge of the axilla. The edges of thefe two muicles 
receive the- preffure of crutches, and defend the vef- 
fels and nerves; when both mufcles at, the arm is 
_ preffed directly downwards, as in rifing from our feat, 
or in holding a bundle under the arm, or when the 
arm is fixed, thefe mufcles raife the body asin the 
example juft mentioned, of rifing from our feat, or in 
walking with a fhort ftick, or in raifing ourfelves by 
our hands over a high beam. 
- ULXXI. The perromes is the firft of thofe muf- 
cles which arife from the {capula, to be inferted into 


the fhoulder bone. It is named deltoid mufcle, from 


its refembling the letter 4 of the Greeks; it is thick 
and flefhy, and covers the top-of the fhoulder, filling 
up the {pace betwixt the acromion procefs, and the 


fhoulder bone; it arifes from all that part of the cla-: 


vicle, which is. not occupied by the pectoralis muicle, 
and is feparated from it only by a fatty line; it arifes 
again in another bundle, from the point of the acro- 
mion procefs, and this middle bundle is alfo infulated 
by.a fatty line on either fide of it. The third bundle 
arifes from the {pine of the fcapula, behind the acro- 
mion procefs : And thus the mufcle, has three converg- 
ing heads, viz. a head from the outer end of the cla- 
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vicle, a head from the acromion, or tip of the fhould- 
er, a head from the ridge of the {pine, each divided 
from the other, by a fatty line*. Thefe heads or 
bundles of fibres, meeting about one third down the 
humerus, form a fhort, flat, and ftrong tendon, which 
grafps, or almoft furrounds the fhoulder bone. 

Thefe three diftiné: heads, muft be obferved in 
{peaking of the ufe of the mufcle; for though the 
chief ufe of the mufcle be to raife the arm, this 
is not the ufe of it in all circumflances ; for the out- 
er and inner heads, lying by the fide of the fhould- 
er bone, and below the joint, do, when the arm 
is lying flat by the fide, affift the pectoral and latif- 
fimus dorfi mufcles in drawing it clofe-to the fide, 
But when the middle bundle raifes the arm, in propor- 
tion, as the middle bundle raifes the arm, it lofes of 
its power; and in proportion as it lofes of its power, 
the fide portions having come into a new direction, be- 
gin to help: Nay, when the arm is raifed to a certain 
point, more power ftill 1s required, and the clavicular 
part of the. pectoral mufcle alfo comes to affift. It 
is in this fucceflion, that the feveral bundles of fibres 
act; for if the y began all at once to ad, the arm fhould 
rather be bound down by the lateral portions, than 
raifed by the middle one. ) 

_ LXXIT. Coraco PRACHIALIS.— The coraco bra- 
chialis, fo named from its origin and infertion, is a long 
and rather flender mutcle. ) 

It arifes from the corocoid procefs of the fcapula, 
along with the fhort head of the biceps mufcle, and 

| it 

-* Albinus has diftinguithed it into feven fafciculi or bundles 3 j 
a very fuperfluous accu: racy. 
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t is clofely conneGted with this head, almoft its whole Plate 111. 
length: it is {mall at its beginning; it grows gradual- 
ly thicker, as it defcends ; it is all flefhy, and is infert- 


ed by avery fhort tendon into the os humeri, nearly 


about its middle, betwixt the brachialis, and the third 
head of the triceps. It is perforated by the mufculo 
cutaneous nerve. This was obferved by Cafferius, 
an Italian anatomift; and the mutcle is often named, 
MUSCULUS PERFORATUS CASSERII: 

Its action is very fimple, to raife the arm obliquely 
forwards and upwards, and confequently to give a de- 
gree of rotation. It will alfo have a chief effed, in 
pulling the arm towards the fide of the body. 

LX XIII. The supra spinatus, is fo named from its 
occupying the hollow of the fcapula above the fpine. 

It arifes from the back of the fcapula, from the 
{pine, and from the edge or cofta; it is exceedingly 
thick and flefhy, filling up all the hollow; and it is 
firmly enclofed in this triangular hollow, by a ftrong 
tendinous expanfion, which paffes from the edge of the - 
f{capula, to the ridge of the {pine: It is confequently 
a mufcle of a triangular figure, thick and ftrong; it 
paffes under the acromion, and degenerates into a ten- 
don there, and going under the acromion, as under an 
arch, and over the ball of the humerus, it adheres to 
the capfule of the fhoulder joint, and is at laft implant. 
ed by a broad ftrong tendon, into the great tuberofity 
on the head of the bone. 

It is evidently defigned for raifing the humerus 
directly upwards, and by itsattachment to the capfule, 
the capfule isdrawn up when the arm is raifed; fo that 
though lax, it cannot be catched in the joint. It ex- 
Ee : ; ey actly 
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actly performs the fame motion, with the middle part 
of the pELtorpes, lies inthe fame direction with it, 


and affifts it. 


LXXIV. Inrra sPINatis, is lize the former, in all 
refpedts, of the fame ufe, and aflifting it. : 
This alfo is of a triangular fhape, and is fully one 
half larger than the fupra fpinatus; and as the fupra 
{pinatus arifes from all the triangular cavity above the 
fpine, this arifes from all the triangular cavity below 

if. 

It arifes flethy, from all the back of the fcapula be- 
low the fpine itfelf, and from all. the bafe of the {ca- 
pula, below the beginning of the fpine, and alfo from 
the lower margin of the fcapula. It is very thick and 
flrohg, filling up the triangular cavity entirely ; and it 


is clofed in like the former, by a ftrong tendinous ex- 


panfion ; it begins to grow tendinous about its middle, 


but it continues alfo flefhy till it pafles over the fock- 


et of the fhoulder joint: It alfo is connected with the 


-capfular ligament, is inferted into the fame. tuberofity 
with the former, and has exactly the fame ufes, viz. 


preventing the capfule from being catched.in the joint, 
and raifing the arm upwards,.and inclining it a little 
outwards, by a flight degree of rotation. And I do 
believe, that one great ufe of thefe two mufcles is, 


-when the arm is much extended backwards, to pre- 
-vent the head of the humerus from ftarting out of its 


fuperficial focket. | 

LXXV. The rerss minor is a third mufcle which — 
co-operates with thefe. This, and another, are fo na- 
med from their appearance, not from their fhape, for 
they feem round when fuperficially diffeCted, becaufe 
then 


$ 
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then their edges only are feen; but when fully diffec- PlateIt. 
ted from the other mufcles, they are quite flat. The - 
teres minor, is a long, {mall, flefhy mufcle; it arifes 
from the angle, and all the lower edge of the fcapu- 
la: it is like the infra fpinatus; it becomes early 
tendinous; but the tendon is accompanied with 
flefhy fibres from below; its flat tendon, in pafling 
over the joint, is attached to the capfule, and is finally 
inferted into the great tuberofity of the fhoulder bone, 
fo that it muft have exactly the fame ufes, as the two 
former mufcles. It is feparated from the infra fpina- 
tus, by that tendinous expanfion with which the lat- 
ter is covered; it looks like a part of the fame muf- 
cle in its origin, where it lies upon the fcapula; but 
is very diftin@ in its tendon. The fupra fpinatus, in- 
fra fpinatus, and teres minor, raife the arm. 
LXXVI. The TERES Major, is in fhape like the _ 96. 
former, lies lower upon the edge of the fcapula, _ 
than the teres minor, and is thicker and longer than 
if. 

It arifes chiefly from the angle of the fcapula ; part- 
ly from the lower edge of the fcapula,at its back part; it 
is connected with the TERES MINOR, and INFRA SPINATUS. 

‘It isa large,thick and flat mufcle,and forms a flat ftrong 
tendon, which pafles under the long head of the triceps; 
it pafles under the os humeri; turns round it, and is in- 
ferted into the ridge, on the inner fide of the groove, 
and gives fome tendinoué fibres to line the groove. In 
fhort, it accompanies the tendon of the latiffimus 
: -dorfi, is inferted along with it, and may be confider- 
ed, as the congener of the latiffimus dorfi ; and the 
two 
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two tendons are inclofed in one common ae or 
fheath of cellular fubftance. 

Its ufe, then, is evidently to draw the humerus down- 
wards and backwards, and to perform the fame rota- 
tion of the arms, which the latiffimus dorfi does. 

LXXVIT. The susscaputaris lines all the con- 
cavity of the {fcapula, like acufhion. It is like the 


furface of the fcapula on which it lies, of a triangular 


fhape ; and from the convergence of all the fibres, it 
is completely radiated or fan-like; it is very flefhy, 
thick, and ftrong; the radii are each minutely de- 
{cribed by Albinus; but Sabbattier fays, with good 
fenfe, that he cannot diftinguifh them, fo as to detcribe 
them accurately ; and he might have added, that there 
was not the fhadow of a motive for wafting time, in fo 
trival an employment, as counting the bundles. 

It arifes from the two edges, the bafe, and all the in- 
ternal furface of the fcapula. And indeed it ‘is to fa- 
vour this origin that the inner furface of the fcapula is 
full of little rifings and hollows, to every one of which 
the mufcle adheres clofely. Juft under the coracoid 
procefs, is the only part from whence it does not arife. 
That little fpace is filled up with cellular fubftance. 

Its alternately tendinous and flefhy fibres are fo 
rooted in the {capula, and {o attached to its rifings and. 
depreffions, that it is difficultly cleaned away from the 
bone. 

The tendon and upper edge of the mufcle is almoft 
continuous with the fupra fpinatus; but from the man- 


-ner of its infertion, its effeét is very oppofite from that 


of the fupra fpinatus, for it goes round the os humeri_ 
to.its infertion, and it is fixed to the leffer tuberolity,” 
therefore it both pulls the arm backwards and down) 


2 wards, 
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| 
wards, and performs the rotation like the teres major, Plate II, 
va 


wand latiffimus dorfi. It is alfo like all the other ten- 
dons, attached to the capfule, fo as to prevent its be- 
ing catched; and it is particularly ufeful by firength. 
ening the fhoulder joint. 


OF THE MOTIONS OF THE HUMERUS. 


Havine thus defcribed all the mufcles which move 
‘this bone, I fhall review the order in which they are 
arranged, and mark their place and effects. 7 

To diftinguifh clearly the function of each mufcle, 
we have but to mark the pony to which it is at- 
tached. 

1. Thofe implanted above the head of the bone 
muft raife the arm. Now the fupra {pinatus, infra {pi- 
_fatus, and teres minor, are implanted into the great 
tubercle, and raife the arm; and the deltoides is im- 
planted in the fame direction, and full lower, fo that 
it performs the fame action with a fiill greater degree of 


power. 
2. There is implanted into the oppofite, or lower 


part of the head, the fubfcapularis, which, of courfe, 
draws the arm dire@ly downwards and backwards. 

3. There is implanted into the outer edge of the 
bicipital groove, the pectoralis major, and alfo the co- 
raco-brachialis, which comes in the fame direétion ; ; 
and thefe two pull the arm inwards, towards the fide, 
or rather upwards. 

4. There are inferted into the infide, or lower fide of 
the groove, the latiffimus dorfi, and teres major, both of 
which pull the arm directly backwards, as they bend 

under 


Plate IIE. 


& IV. 


248 MUSCLES OF THE ARM, &c. 


under the arm, to reach their infertion. They alfo roll 
the palm inwards and backwards. And it is eafy to 
obferve in what fucceffion thofe mufcles muft aét, to 
defcribe the circular and rotatory motions of the arm, 

Joints are more ftrengthened by the origin and in- 
fertion of mufcles around them, than by elaftic liga- 
ments, which yield or tear; whereas the mufcles hav- 
ing a living power, react againft any feparating force. 
They contraét, or, in other words, they are ftrong in 
proportion to the violence that the joint fuffers, Thus, 
in the fhoulder, the capfule is fo lax, that there is a 


- .mechanical contrivance to prevent its being checked 


in the joint, and it is moreover fo weak, that, independ- 
ent of its yielding eafily, it is alfo very eafily torn ; 
but thefe mufcles furround the joint fo fairly, that 
their ftrength and their tendinous infertions with the 


head of the bone, are more than a compenfation for 


the loofenefs of its capfular ligament. Were not the 
mufcles thus clofely attached, the fhoulders would be 
very often difplaced, the glenoid cavity is fo fuper- 
ficial, and the burfa fo Jax ; and furely it is for fome 
fuch purpofe that the mufcles are planted fo clofely 
round the head; for when they are implanted at a dif- 
tance from the centre, as one mu(cle, the deltoid i 1S, OF 
as the biceps and triceps of the arm, or the hamftrings, 
or tendo Achillis, the power is much increafed. Here, 

in the humerus, power is facrificed to the firmneds of 


_ the joint, and they are all implanted clofely round the 


head of the bone. 
The joint is ina manner formed by thefe mufcles, for 
the fupra fpinatus, infra fpinatus, teres major and minor, 


and the fubfcapularis, furround the joint very clofely, 
COVEE - 
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cover ihe joint wit their flat fa. saa i ee Plate V, v, 
- the capfule, and increafe its ftrength. 


THe ne of the aah arm are only four, the BI- 
CEPS and BRACHIALIS for bending, and the TRICEPS and 
ANCON.£us for extending. : 

- LXXVIT. Biceps BRAGHIL FLEXOR 18 S univerfally nam- 78+ 
: ed BICEPS, from. its having two very diftinat heads. It 
is an exceedingly thick and flrong mutcle, for when it 
contracts, we feel i it almoft like a hard firm ball upon 
; the fore part of the arm, and at the upper and moftcon- 
; fpicuous part of this ball i is the union of the two heads. 
_ The larger. and thicker head arifes from the coras! 
| coid procefs, by a tendon which extends three inches 
along the fore part of the mufcle, in the form of an 
aponeurofis, but at the back part the tendon is fhort, 
and the mufcle i is attached there to the flefhy belly of 
the coraco- brachialis. 

The fecond, or long head, arifes from the edge of 
| the glenoid cavity, at its uppet part ; it is exceeding. 
ly fmall and tendinous, and this long tendon runs down 
_ in its proper cavity, till about the third part down the 
humerus the two heads meet. And though below this 
it is but one flethy belly, yet here, as in other mutcles, 
the common divifion betwixt its two origins may be 
fill obferved. 

It is earlier teridinous at the fore part and outer 
fide { ‘the tendon here fends off that aponeurotic ex- 
panfion which covers all the arm below, and enclofes 
the mufcles as in a fheath. The tendon, at firft flat 
and large, becomes gradually fmaller and rounder; it 

; yy turns 
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turnsa little in its defcent, fo as to lay one flat édge ta” 
the radius, and another to the ulna; and it is at laft 
implanted into that round tubercle, which ‘is on the 
fore part of the radius a little below its neck. 

- The great ufe of the bicepsis to bend the fore-arm with 
great ftrength. But as it is inferted into the tubercle of 
the radius, when the arm and hand are turned down- 
wards, it, by acting, will pull them upwards, 1. e. it will 
affift the fupinators. Since both its heads are from the 
feapula, it will alfo occafionally move the humerus, as 
weilas the fore-arm. | 

‘LXXIX. The sracuiaiis iInrernus lies immediate- 
ly under the biceps, and is a very ftrong flefhy muf- 
cle for aflifting the biceps in’ bending the arm. It is 
called BRACHIALIS; from its origin in the fore-arm, and 
INTERNUS, from its being within the biceps. 

It arifes ftom two-thirds of the os humeri at its fore 
part, by a fort of forked head; for it comes down 
from each fide of the déltoid. It continues its at- 
tachment all the way down the fore part of the hume= 
rus; to within an inch of the joint. It is very thick; 
flefthy, and ftrong ; it is tendinous for about two inches 
in its fore part; and is inferted by a flat ftrong tendon 
into the coronoid procefs of the ulna: | 

- Other ufes are afcribed to it, as the lifting up the 
capfule to prevent its being pinched. But.the chief 
ufe of it is to bend the fore-arm. Ina ftrong man, it 
is exceedingly thick, and its edge projects from unde? 
the edge of the biceps, and 1s feen in the lateral view. 

LXXX. Triceps extensor.—Upon the back part 
ef the arm three mufcles are: defcribed: the extenfor 

longus 
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lengus, the extenfor brevis,and the brachialis externus ; Pare v. 
but it is, in faa, one three-headed mufcle. Vat 

The longeft head of this mufcle is in the middle. It 
arifes by a flat tendon of one inch in thicknefs ; from 
the edge of the fcapula under the neck, anda little 
way from the origin of the long head of the biceps; 
and it is under this head that the tendon of the teres 
‘major paffes to itsinfertion. | 

The fecond head is on the outtide of the arm, next 

in length to this. It arifes from the arm bone under 
the great tuber, and juft below the infertion of the te- 
res minor. ‘Thefe two meet about the middle of the 
humerus. 
! The third, or internal head, is the thonten of all...1t 
begins at the inner fide of the humerus, juft under the 
infertion of the teres major ; and it arifes from the in- 
‘ner part of the humerus, all the way down, and joins 
yutt where the fecond head joins, (1. e. about the mid- 
dle). All thefe heads ftill continue adhering to the 
“humerus (as the brachialis does on the fore fide), quite 
down to within an inch of the joint, and then a {trong 
thick tendon is formed, by which it 1s implanted 
ftrongly in the projecting heel of the ulna, named ole- 
cranon, by which projection it has great power, andl 
the power is increafed by an increafed length in dogs, 
_and other animals which run or bound. 

The whole forms a yery thick and powerful muicle, 
which covers and embraces all. the back part of the 
arm; and its ufe is too fimple to admit of any farther 
explanation, than juft to fay that it extends the hinge 
joint of the elbow with great power; and that by its 
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Jong head it may affift alfo to bend the fhoulder out- 


wards and backwards. 


Befides bones, there i is alfo-another fource of attach- ) 


ment for mutcles, that is, the tendinous expanfions: 
for the expanfions, which go on the furface like fheaths, 
alfo dive betwixt the mufcles, and form fepta, or par- 
titions, from which their fibres arife. 


One tendinous expanfion begins from the clavicle 


and acromion procefs, or rather comes down from the 
neck: it is then ftrengthened by the tendon of the 


deltoid mufele ; it defcends, covering all the arm ; and . 


before it goes down over the fore- arm, it is again re- 
inforced chiefly by the biceps, but alfo by the tendon 


of the extenfor triceps. One remarkable procefs, or 


partition ‘of this general fafcia is fent in from the fheath 


to be fixed to the outfide of the humerus, all the way 


down to the ridge of the outer condyle. Another 
par tition goes down, in like manner, to the inner con- 
dyle, along the ridge Ww hich leads to it; then the faf- 


cia, taking a firm hold on the condyles, is greatly 


flrengthened about the elbow, and goes over the fore- 
arm,’ enclofing its mufeles in a very firm and clofe 


fheath ; 5 ‘and it fends partitions down among the feve- 


ral layers of mafcles i in 1 the fore-arm, which gives each 
of them a firm hold. 3 


‘LUXXXI. ‘The ANCON £Us is a {mall triangular aid 
cle, placed on the back part of the elbow. Itarifes from > 


the ridge and from the external condyle of the humerus, 
by a thick; ftrong, and {hort tendon. From this it be- 


comes flefhy, and after running about three inches ob- 


liquely backwards, it is inferted by its oblique tiefhy 
Aibres into Oe back part or ee of the ulna. : 
| ifs 
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It is manifeftly defigned for the catventiont of the fore an Ve 
arm, and has only that one fimple action. 


é 


MUSCLES OF THE RADIUS, CARPUS, AND FINGERS. 


Tue whole fore-arm is covered with a mafs of muf- 
cles of great ftrength, and fo numerous and intricate, 
with a catalogue of names fo difficult, and fo diftract- 
ing, that they fhould be arranged and claffed with 
much care, explaining to the fludent the reafon and 
value of their names, and the place and effect of each 
clafs. 
| The fore-arm is covered with a fafcia, or trong ten- 
dinous meh, which, like that which covers the tempo- 
ral mufcle, gives both origin and ftrength’to the muf- 
cles which lie under rt, which divides the feveral lay- 
ers one from another, and helps them in their ftrong 
actions, with that kind of fupport which workmen feel 
in binding their arms with thongs. This fafcia is faid 
to proceed from the {mall tendon of the biceps mufcle, 
though that were but a flender origin for fo greata 
web of tendon, which not only covers the furface of 
the muifcles, but enters among their layers. This fafcia 
really begins in the fhoulder, and has an additionand an 
increafe of ftrenethfrom every point of bone; itisaflift- 
ed by each tendon, becaule the tendonsand faiciaare of 
one nature over all the body, and itsconnection withthe 
tendon of the biceps is quite of another kind from that 
which has been fuppofed. I would not allow that the 
biceps tendon expands into the fafcia, but rather that 
the web receives the biceps tendon, which is implant- 
_ed into it, and for this wife purpofe, that when the fore- 
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arm is to ftrike, or the hand to grafp, the biceps firft 
moves, and by making the fafcia tenfe, prepares the 
fore-arm for thofe violent actions which are to enfue. 
Thus, it may be defined, a web of thin but ftrong ten- 
don, which covers all the mufcles of the fore-arm, 
makes the furface before diffeGion firm and fmooth, 
fends down partitions, which are fixed into the ridges 
of the radius and ulna, enabling thofe bones to give 
a broader origin to the mufcles, eftablifhing a firong 
connection among the feveral layers, and making the 
diffeCtion always difficult, and never fair nor clean. 

The motions to be performed by the mufcles which 
lie upon the fore-arm are thefe three ; to roll the hand, 
to bend the wrift, to bend the fingers. 

1. The turning of the hand, which is performed by 
rolling the radius on the ulna, is named pronation and 
fupination. When we turn the palm down, it is faid to 
be prone ; when we turn the palm upwards, it is fu- 
pine. This is pronation and fupination. The muf- 
cles which perform thefe motions are the pronators and 
the supinators, and the motion itfelf is beft exemplifi- 
ed in the turning a key ina lock, or in the guards of 
fencing, which are formed by a continual play of the : 
radius upon the ulna, carrying the wrift round in cir- 
cles. 

2. The wrift is called the carrus, and therefore thofe 


mufcles which ferve for bending or extending the wrift, 


are the FLExors and EXTENSORS Of the carpus. 

3. The bending and extending of the fingers cannot 
be miftaken, and therefore the flexors and extenfors of 
the fingers need not be explained. 

. These 


\ 


MUSCLES OF THE ARM, &c. oom | 


Thefe miufcles are denominated from their ufes chief- Plate vA 

‘ly ; but if two mufcles perform one motion, they may 
be diftinguifhed by fome accident of their fituation or 
form. And thus, if there be two benders of the fin- 
gers, one above the other, they are named FLEXoR suB- 
LIMIS, and FLEXOR PROFUNDUS, 1. e. the deep and the fu- 
perficial flexors. If there be two flexors of the carpus, 
one-is named FLEXOR RADIALIS CaRPI, by its running a- 
long the radius, the other flexor ulnariscarpi, from paling 
in courfe of the ulna. And if there be two pronators, 
one may be diftinguifhed pronator teres, from its round 
fhape, the other pronator quadratus, from its {quare 
form. And this, I truft, will ferve as a key to what is 
found to be a fource of inextricable confufion. 

It will be eafy to make the origins and infertions 
ftill more fimple than the names; for all the mufcles 
arife from two points, and have but two ufes. | 

This affertion fhall be afterwards qualified, with a 
few exceptions; but at prefent it fhall ftand for the 
rule of our demonftration ; for all the mufcles arife 
from two points, the external and internal condyle. 
The internal condyle is the longer one, and. gives 
moft power; mote power is required for bending, 
erafping, and turning the hand; therefore all the 
miufcles which bend the hand; all the mufcles which 
bend the fingers, and moft certainly all the pronators, 
or all thofe which turn the palm downwards, arife 
from the internal condyle. 

The external condyle is fhorter ; it gives lef{s power; 
‘there is little refiftance to opening the hand, and lit- 
tle power is required in extending the fingers ; and fo 
all the mufcles which extend the wriit or the fingers, 
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or roll the hand outwards to turn it fupine, arife front 
the external condyle. So that when we hear a prona- 
tor or a flexor named, we know that the origin muft 
be the internal condyle, and the infertion is expreffed, 
by the name. Thus a pronator radii is a bender of 
the radius, goes to the radius ; a flexor carpi goes. to 
the wrift ; a flexor digitorum g goes to the fingers 5 and 
a flexor pollicis goes to the thumb: and all the flexors, 
and all the pronators, iffue from that point as from a 
centre. > 

And, again, when a fupinator or extenfor i is ‘named; 
we know where to look for it ;, for they alfo go out 
from one common point, the asiseial condyle ; and 
the fupinatot radii: goes to the eddius' ; the extenfor. 
carpi goes to the wrift; the extenfor pollicis s0es to 
the thumb; and the extenfor indicis to thé foré 
finger. 


FPLEXNORS)-x 4. ay 


The muscues clofing and bending the hand, aif 
from the internal condyle. They are, 


The pronator TEREs, bending the raditis. 
PALMARIS LONGUS, 


FLExor CARPI RapiaLis, & bending the wrift. 
~ ULNARIS, 
DIGITORUM SUBLIMIS, beading the 
ee —-—— proFuNDUS, © fingers and 
3 LONGUS POLLICIS, thumb. 


And, lattly, The PRONAFOR QUADRATUS, iiGlel is 
the fingle mufcle out of that fcheme which I have 
propoled, 
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LXXXII. The pronator feres RavI is of the out- Platev. 
ermoft layer of mufcles, is fmall and round; named nee 
pronator from its office of turning the radius, and 
teres from its fhape, or rather to diftinguifh it from 
the pronatot quadratus, which is a fhort fquare muf- 
cle which lies déep again, being laid flat upon the 
naked bones. | 

The pronator teres arifes chiefly from the internal 
tubercle of the humerus, at its lower ahd fore part. 

It has a fecond origin from the coronoid procefs of 

the ulna; thefe form two pottions, betwixt which 
paffes the radial nerve. The mufcle thus formed 

is conical, is gradually fmnaller from above down- 
wards, is chiefly flefhy, but is alfo a little tendinous, both 

at its origin and at its infertion; and ftretches obliquely 
acrois the fore-arm, pafling over the other mufcles to 

be inferted in the outer ridge of the radius, about the we 
middle of its length. | { 

Its ufé is to turn the hand downwards, by turning 
the radius; and it will alfo, in ftrong actions, be 
brought to bend the fore-arm on the arm, or the re- 
verfe, when the fore-arm is fixed, and we are to raife 
the trunk by holding with the hands. 

LXXXIII. The patmaris Loncus is a long thin 
mufcle, which, although it feems to have another ufe 
in its expanfion into the aponeurofis, ‘yet is truly, by 
infertion into the annular ligament of the wrift, a 
flexor of the wrift, and, in fome degree, a pronator of 
the radius. eS 

It arifes from the internal condyle of the os hu- 
“meri, and is the firft of five mufcles which have one . 
common tendon going out, like radii, from one com- 
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mon centre, viz. the palmaris; the flexor radialis ; 
the flexor ulnaris ; the flexor digitorum fublimis; the 
flexor digitorum profundus. ! 
The palmaris longus arifes from the inner condyle 
of the os humeri, and alfo from the intermufcular 


tendon, which joins it with the flexor radialis and 


flexor digitorum fublimis, and from the internal fur- 
face of the common fheath. Its flefhy belly is but 
two inches and a half or three inches in length; and 
its long flender tendon defcends along the middle of 
the fore-arm to be inferted into the fore part of the 
annular ligament of the wrift, juft under the root of 
the thumb. This tendon feems to give rife to the 
very ftrong thick aponeurofis of the palm of the hand, 
(under which all the mufcles of the hand run, and 
which conceals the arch of blood veffels, and protects 
them), thence the muicle has its name. But itis a 
very common miftake to think, that becaufe tendons 


are fixed to the fheaths, the fheaths are only produc- 


tions of the tendons; whereas the fheaths do truly 
arife from bones. The fafcia which the deltoides is 
thought to form, arifes from the acrdmion and cla- 
vicle ; and the fafcia, which the biceps is thought to 
preduce, arifes from the condyles of the humerus ; 
and that great fheath of tendon which is made tenfe 
by the mufculus fafcialis of the thigh, does not arife 
from that mufcle, but comes down from the {pine of 
the ilium, ftrengthened by expanfions from the ob- 
lique mufcles of the abdomen; in the prefent in- 
ftance, we have the cleareft proof of fafcia being de- 
rived from fome other fource than the tendons, ‘for 
fometimes the palmaris mufcle is awanting, when ftill 
the tendinous expanfion is found, and fome pretend to 

fay, 
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fay, that the expanfion i is ih bbe when the muicle is ptate v. 
found. The aponeurofis, which covers the palm; ig” *" 
like the palm itfelf, of a triangular figure ; it ice 
from the fmall tendon of the palmaris longus, and. 
gradually expands, covering the palm down to the 
{mall ends of the metacarpal bones. Its fibres ex- 
pand in form of rays ; and towards the end, there are 
crofs bands which -hold them together, and make 
them ftronger; but it does not cover the two outer 
metacarpal bones (the metacarpal of the fore finger, 

or of the little finger), or it only covers them with a ve- 

ry thin expanfion. 

Now this palmar expanfion alfo fends down perpen- 
dicular divifions, which take hold on the edges of the 
metacarpal bones: and thus there being a perpendi- 
cular divifion to each edge of each metacarpal bone, 
there are eight in all, which form canals for the ten- 
dons of the fingers, and for the lumbricales muitcles. 

LXXXIV. The patmaris BREVIS is a thin flat Clls a: 
taneous mufcle, which arifes properly from the edge _ 
of the palmar aponeurofis, near to the hgament of 
the wrift ; whence it ftretches acrofs the hand in thin 
fafciculi of fibres, which are at laft inferted into the 
os pififorme, on which the little finger flands, and 
into the {kin and fat on the edge of the palm. This 
is the: PALMARIS CUTANEUS of fome authors, for which 
we can find no ufe, except of drawing in the fkin of 
the hand, and perhaps meee the palmar expanfion 
PeniG, | 

LXXXV. The FLexor CARPI RADIALIS is a long 85. 
thin mufcle arifing from the inner condyle, firetching 
along the middle of the fore-arm fomewhat in the 
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courfe of the radius, and is one of the five mufcles 
which rife by one common tendon, and which are, 
for fome way, tied together. — 

It arifes tendinous from the inner condyle; the ten- 
don very fhort and thick. This tendon, at its origin, 
is {plit into many (feven) heads, which are interlaced 
with the heads of the fublimis profundis palmaris, &c.; : 
confequently this mufcle not only arifes from the in- 
ternal condyle, but alfo from the intermufcular par- 
titions (as from that betwixt it and the fublimis) : 
forms a long tendon, which, becoming at laft very 
{mall and round, runs under the annular ligament: it 
runs in a gutter peculiar to itfelf; but in this canal it 
is moveable, not fixed: it then expands a very little, 
and is inferted into the metacarpal bone of the fore 
finger, alfo touching that which fupports the thumb. 

Its ufe is chiefly to bend the wrift upon the radius. 
But when we confider its oblique direction, it will 


_alfo be very evident, that it mutt have fome. effect in 


pronation ; and this, like many of the mufcles of the 
fore-arm, although defigned for a different purpofe, 
will alfo have fome effet in bending the fore-arm at 
the elbow joint. 

LXXXVI, The Frexor carpi uLNaris is a long 
mufcle, much like the former; but as its courfe is 
along the radius, or upper edge of the fore-arm, this 
runs along the ulna or lower edge. 

‘It comes off tendinous from the inner condyle ie 
the os humeri, by the common tendon of all the muf- 
cles: It has alfo, like the pronator teres, a fecond 
head, viz. from the olecranon procefs of the ulna, 
which arifes flefhy, and as the radial nerve pafles 

betwixt 


-fublimis flexor ; and is alfo attached to the internal - 
furface of the common fafcia of the arm. Its long 
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betwixt the heads of the pronator teres, the ulnar ee 


nerve perforates this mufcle betwixt its heads. The 


flexor ulnaris paffes all along the flat fide of the ulna, 


betwixt the edge of the fublimis and the ridge of the 
bone: and here it has a third origin of oblique fibres, 
which come from the edge of the ulna, two thirds of 
its length. Its tendon begins early on its upper part, 
by which it has fomewhat the form of a penniform 
mufcle. It has fill a fourth origin from the inter- 
mufcular partition, which ftands betwixt it.and the 


tendon is at laft inferted into the os pififorme at its 
fore part, where it fends off a thin tendinous expan- 
fion to cover and ftrengthen the annular ligament ; 
and alfo a thin expanfion towards the fide of the little 
finger to cover its mufcles. 

This is to balance the flexor radialis: ating to- 
gether, they bend the wrift with great ftrength ; and 
when this acts alone, it pulls the edge of the hand fide- 
ways. ; 

LXXXVII. The Frexor pDicrrorRUM SUBLIMIS, i8 


~ named susiimis from being the more fuperficial of the 
two muicles, PERFoRATUS, from its tendon being. per- 


forated by the tendon of that which lies immediately 
below. It lies betwixt the palmaris longus and flexor 
ulnaris: It is a large flefhy mufcle ; and not only its 
tendons, but its belly alfo, is divided into four fafci- 
culi, correfponding with the fingers which it is to 
ferve. 

It arifes from the internal condyle, along with the 
ether four mutcles ; ; from the ligament of the elbow 
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eens joint; from the coronoid procefs of the ulna; and 
from the upper part of the radius, at the fharp ridge. 
By thefe origins, it becomes very flefhy and thick ; 
and, a little above the middle of the fore-arm, divides 
into four flefhy portions, each of which ends in a 
flender tendon. ‘The tendons begin at the middle of 
the fore-arm, or near the divifion; but they continue 
to be joined to each other by flefhy fibres fome way 
down: and indeed the flefhy fibres ceafe only, when 
it 1s about to pafs under the annular ligament of the 
wrift. At this place, a cellular ftringy tiflue connects 
the tendons with each other, and with the tendons of 
the profundus; but after they have pafled under the 
ligament, they expand towards the fingers which they 
are toferve. ‘They each begin to be extended and 
flattened, and to become thmner; they begin to ap- — 
pear cleft; they pafs by the edge of the metacarpal 
bones, and efeape from under the palmar aponeurofis : 
and where it ends, viz. at the root of the fingers, a . 
tendinous fheath or burla begins, in which thefe ten- 
dons continue to'be enclofed. 

The tendons are fairly fplit juft oppofite to the top 
of the firft phalanx: and it is at this point that the 
tendons of the deeper mufcle pafs through this fplit- 
tine. The flattened’tendon parts into two, and its 
oppofite edges diverge; the back edges meet behind 
the tendons of the profundus, and forma kind of 
fheath for them to pafs.in; and then they proceed 
forward along the fecond phalanx, into the fore part of 
which they are implanted. * 

This mufele is exceedingly ftrong : its chief office 
is to bend the fecond joint of. the fingers upon the 

- firft, and the firft upon the metacarpal bone. And 
In 
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in proportion to the number of joints that a mutcle Ai Ne 
pafies over, its offices muft be more numerous; for 
this one not only moves the fingers on thersuatiliastas,? mmelaca/ 
but the hand upon the wrift, and even the fore- arm 
upon the arm. | 
LXXXVIT. The rizxor DIGITORUM PROFUNDUS 3% 
vel PERFORANS, has the fame origin, infertion, and ufe, 
infomuch that the defcription of the laft is applicable 
tothis mufcle in almoft every point. This is ofa low- 

er ftratum of mufcles ; it lies deeper, and under the for- 
mer, whence its name: and by this deeper fituation it 
is excluded from any hold upon the tubercle of the hu- 
‘merus. | | 

It arifes from the ulna, along its internal furface, 

from the whole furface of the interoffeus ligament, 

and alfo in fome degree, from the intermufcular mem- 
brane, which feparates this from the fublimus. 
_ This mutfcle is fmall, we may fay comprefied above, 

but it grows pretty firong and flefhy, near the middle 
of the arm; it divides above the middle of the arm, 
into four portions, correfponding with the four fingers; 
and it is about the middle of the arm, that the ten- 
dons begin, and continue to receive mufcular fibres 
from behind, all down to the ligament of the writ: 

At the wrift thefe tendons are tied to each other, 
and to the tendons of the fublimis, by loofe ten- 
dinous and cellular fibres. , They diverge from éach 
other, after pafling under the annular ligament: 
and going along in the hollow of the bones, under 
_ the tendons of the fublimis, they firft pafs through 
the bridges formed by the palmar apponeurofis, : 
then enter the fheaths of the fingers, and finally 
- pafs- through the perforations of the fublimis, a lit- 
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tle below the fecond joint of the fingers: at this place, 
the perforating tendons, are {maller and rounder for 
their eafy paflage, and’ after paffing, they again ex- 
pand and become flat. They alfo above this, appear 
themfelves fplit in the middle, without any evident 
purpofe ; they pafs the fecond phalanx, and are fixed 


into the root of the third. And every thing that is 


faid of the ufe of the fublimis, may be applied to this, 
only that its tendons go to the furtheft joint. 

LXXXIX. Lumpricares.—I fhall here defcribe, as a 
natural appendage of the profundus, the LumBRicaLES 
mufcles, which are four {mall and round mufcles, re- 
fembling the earth worm, in form and fize; whence 
they have their name. ‘They arife in the palm of the 
hand, from the tendons of the profundus, and aré 
therefore, under the fublimis, and under the palmar 
aponeurofis. They are fmall mufcles, with long and 
very delicate tendons. ‘heir flefhy bellies, are about 
the length of the metacarpal bones, and their fmall 
tendons ftretch over two joints, to reach the middle 
of the fecond phalanx. The firft lumbricalis, is larger 
than the fecond, and the two firft, larger than the tw6 
laft. 

The firft arifes from the fide of the tendon of the 
fore fingers, which is next to the radius; the others arife 
in the forks of the tendons; and though they rife more 
from that tendon which is next the ulna, yet they 


_ have attachments to both. Their tendons begin be- 


low the firft joint of each finger ; they run very flen- 
der along the firft phalanx, and they gradually wind 
around the bone, fo that though the mufeles are in 
the palm of the hand, the tendons are implanted in 
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the back parts of the fingers, and their final connec- ae IV. 
tion, is not with the bending tendons of the fublimis 
and profundus, but with tendons of the extenfor di- 
gitorum, and w ith the tendons of the external inter- 
offei mufeles, with which they are united by tendinous 
threads. 

Hence their ufe is very evident ; iit bend the 
firft joint, and extend the fecond ; they perform alter- 
nately either office ; when es extenfors ad, they 
affift them by a phoidiae the fecond phalanx or joint : 
| When the flexors act, and keep the firft and fecond 
joint bended, the extending effe& of thefe fmaller 
mufcles is preverited, and all their contraction muft be 
dire@ted, fo as to affect the firft joint only, which 
they then bend. 

They are chiefly ufeful, in performing the quick 
fhort motions, and fo they are named by Cowper, the 
mufculi fidicinales, as chiefly ufeful, in playing upon 
mufical inftruments. 

XC. The FLexor LONGUS POLLICIS is placed by the 90. 
fide of the fublimis, or perforatus, and lies under the 
extenfor, or rather extenfores carpi. It runs along the 
inner fide of the radius, whence chiefly it arifes. 

7: Ate origin is from all the internal face of the tadius: 
downwards, from the place where the biceps is inferted, 
and: from the introffeous ligament, all the length down 
to the origin of the pronator quadratus; nor does it 
even fiop here; for the tendon continues to receive 
" flefhy flips all a way down to the entry, under the li- 
gament of the wrift. It has often alfo another head, 
which arifes from the condyle of the humerus, and the 
fore part of the ulna ; which head is tendinous, and 
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Plate TV, _joins near the top of that origin which comes from te 
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- radius. 


It becomes tehdinous, very high, i. e. LHe the 
middle of the arm, and its {mall tendon pafies under 
the annular ligament, glides in the hollow of the os 


-metacarpi pollicis, and feparates the fhort flexor into 


two heads,. pafles betwixt the two fefamoid bones in 


the firft joint of the thumb, and running in the tendi- 


nous fheath, it reaches at latt the end of the farthett 
bone, to be inferted into the very point of it. 

There is fometimes fent off from the lower part of 
the mifcle a fmall flefhy flip, which joins its tendon to: 


the indicator tendon of the fublimis. 


Its ufes, we conjeure, are.exaClly as of thofe of the 
other flexors, to bend the laft phalanx on the firft, the 
fir on the metacarpal bones, and BEN the 
wrift upon the radius and ulna. 

XCI. The pronaror quapratus, fo named from 
its fhape and form, is one of the moft fimple in its ac- 
tion, fince it ferves but one dire@ purpote, viz. turn 
ing the radius upon the ulna. | 

It lies flat upon the interoffeous ligament, upon the 
fore part of the arm, about two inches above the wrift; 
it is nearly fquare, and is about three inches in length. 
and breadth. Its fibres go obliquely acrofs, betwixt 
the radius and ulna. It arifes from the edge of the 
ulna, adheres to the interoffeous ligament, and goes 


to be implanted into the edge of the radius, It turns 


the radius upon the ulna and this mufcle, and in fome 
degree alfo the flexor pollicis are the only mutcles 
which do not come fairly under that arrangement, by 

which: 
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ei I have endeavoured to explain the mutcles of Plate IV, 
& 
the ORE arm. * 


EXTENSORSs - 


The mutcles which lie upon the outer fide of the 
fore-arm, the fupinators and the extenfors of the fin- 
gers and wrift, all arife from one point, the external 4 
condyle of the humerus, and are all delivered in this 
hits". | | 
The EXTENSOR CARPI RADIALIS LONGIOR, 
The EXTENSOR CARPI RADIALIS BREVIOR, 
The EXTENSOR CARPI ULNARIS, 
The supINAToR LONGUS,—turns the palm upwards, 
The EXTENSOR COMMUNIS DIGITORUM er CRRNGS all the 
fingers, and unfolds the hand. 
‘The EXTENSOR PRIMI INTERNOIDII POL- ] 


all extend 
the writ. 


LICIS, 3 3 : | extend 
The EXTENSOR. SECUNDI INTERNOIDI | the feveral - 
POLLICIS, 7 | joints of the 


‘The - EXTENSOR TERTI INTERNOIDI | thumb, 
POLLICIS, {3 4 
' 'The exTENSOR PRIMI DiciTi vel INDicATOR,—extends 
the fore finger. 5 oe 
‘The EXTENSOR MINIMI DIGITI, vel AURICULARIS,—€X- 
tends the little sages. eat rah Pee 


All thefe mufcles arife ait one point, the external 
sananie: ¢ . They all roll the radius outwards, or extend 
the wrift, or extend the fingers. As the mufcles which 

‘bend, need more fibres, and greater ftrength, they: 
arife from the internal condyle, which is the larger, 
they lie in a deep hollow, for the bones of the fore 
arm bend to conceal them, and they form a very thick 

L1ly . flefhy 


‘e 
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flefhy cufhion ; but the extenfors requiring lefs power, 
arife from the fhorter procefs of the outer condyle, 
are on the convex fide of the arm, and are thin, hav- 
ing few fibres; for though there is a large mafs of flefh 
on the inner fide of the arm, forming two big flexors, 
there is only a thin layer on the outer fide of the axm, 
forming one flat and weak extenfor. 

XCII. Supivator rap Loncus. This mufcle, 
forms the very edge of the fore arm: It arifes by ma- 
ny fhort tendinous fibres, from the ridge of the hu- 
merus, above the external condyle, which origin, is ful- 
ly two inches in length above the condyle. It alfo 
arifes from the inter-mufcular’ membrane ; and, as it 
ftands on the very edge of the fore arm, it runs be- 
twixt the flexor and extenfor radialis. It becomes 
thicker as it paffes the joint of the humerus, and there 
gives a very peculiar form to the arm: It then be- 
comes fmaller, and forms a flat tendon, which is quite 
naked of flefh from the middle of the radius, or a lit- 
le below, down to the wrift. This tendon becomes 
gradually {maller, till it reaches the wrift, where ex- 
panding a little, it is inferted into the radius, juft in 
the tuber of its lower head. 

Its ufe is perhaps, chiefly as a fupinator, but it is 
placed juft upon the edge of the arm ; it ftands asa 
{fort of imntermedium betwixt the two fets of mutcles ; 
it is fixed indeed, rather upon the internal furface of 
the radius ; but yet when the fupination i 18 complete, 
when the hand is rolled very much outward, it will 
become a pronator. | 

It is all at once fupinator and pronator, and fora 
moft evident reafon, a flexor alfo of the fore arm, fince 

its 


Se 
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its origin is at leaft two inches up the humerus, above a, IV. 


the joint of the elbow. 

XCIHI. The exTensor cARPI RADIALIS LONGIOR, has 
the additional name of longior or primus, to diftin- 
guifh it from the next. It is almoft entirely covered 
with the laft muicle, the fupinator. 

It arifes from the ridge of the humerus above the 
external condyle, and juft under the origin of the fu- 


pinator ; it defcends all along the back of the radius; ° 


and after having become a thick flefhy belly, it dege- 


nerates a little lower than the middle of the radius, 
- into a thin flat tendon, which becomes flender and 


{mall as it defcends ; and turning a little more towards 
the back of the radius, it then pafles over the writ, 


and goes along with the tendon of the extenfor, un- 
der the annular ligament, pafling in a groove of the 


radius ; at laft, it is inferted into the root of the me- 
tacarpal bone of the fore finger, in that edge next the 
thumb. 

It is chiefly an extenfor of the wrift: in pronation, it 
pulls the wrift dire@ly backwards; in fupination, it 
moves the hand fideways. It is alfo a pronator, when 
the hand is turned back to the greateft degree ; and 
from its origin, high upon the fhoulder bone, it is al- 
fo a flexor of the fore arm. 

XCIV. EXTENSOR CARPI RADIALIS BREVIOR. This 
muicle is almoft the fame in defcription, name, and ule, 
with the former. It arifes from the external condyle, 
and here a common tendon for many mutcles is form- 
ed, juft as in the internal condyle; for from this point 


arife the extenfor brevis, extenfor digitorum, extenfor 


minimi digiti, extenfor carpi ulnaris. 


BRA AS? 
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_ The extenfor carpi radialis brevior, arifes from the 
outer condyle of the humerus, by the common ten- 
don ; it alfo arifes from the aponeurofis, which lies be- 
twixt the extenfor digitorum and this; it grows a 
pretty large, flefhy body, and begins like the laft, to. 
be tendinous below the middle of the radius; fo that 
this mufcle continues flefhy lower than the laft one, 
and its tendon is alfo much larger and thicker ; it runs 
under the annular ligament, in the fame channel with 
the extenfor longior; it expands a little before its in- 
fertion, which is into the fore part of the metacarpal 
bone of the middle finger, a little towards that edge, 


which is next the radius: Some little fibres pafs from 


this tendon, to the metacarpal bone of the fore finger. 

All that was faid concerning the extenfor longus, 
may be faid of this, for all the three laft mufcles, lie fo 
ambiguoufly on the edge of the arm, that though they 


are regularly fupinators and extenfors, they become 


pronators and flexors, in certain pofitions of the hand. 

XCV. ExTENsoR CARPI ULNARIS.—By the name, 
merely of this mufcle, we know its extent and courle, . 
its origin, infertion, and ufe. | % 

It is one of the mutcles, which belong to the com- 
mon tendon, arifing from the external tubercle of the 
os humeri: It lies along the ulnar edge of the arm; it 
alfo arifes from the intermufcular membrane, which 


_feparates this, from the extenfor digitorum, and the 


extenfor digiti minimi; and chiefly it is attached to. 
the internal furface of the common fheath. It arifes 
alfo from the face and edge of the ulna, the whole way 
down ; its tendon begins in the middle of its length, 

and 
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and is accompanied all down to the wrift, with fea- 
ther-like flefhy fibres. 


It is fixed into the outfide of the lower head, of the 


- metacarpal bone, of the little finger. 


Its ufe is to extend the carpus. And itmay be now 


Plate lV. 
& V. 


obferved, that when the two extenfors of the wrift, the | 


radialis and ulnaris act, the hand is bent directly back- 
wards; that when the flexor radialis, and extenfor ra- 
dialis act together, they bend the thumb towards the ra- 


dius; and that when the flexor ulnaris and extenfor 


ulnaris act, they bend the little finger towards the ul- 
na, as in cutting with the edge of the hand: thus, a 
circle may be performed by acting with thofe in fuc- 
ceffion. | oo 

XCVI. EXTENSOR DIGITORUM COMMUNIS.----This 


mufcle correfponds with the fublimis and profundus, 


and antagonifes them, and refembles them in fhape as 
in ufe. It covers the middle of the fore-arm, at its 
‘back, and lies betwixt the extenfor radialis fecundus, 
and the extenfor minimi digiti. 

_Its origin 1s chiefly from the outer condyle, by a ten- 
don common to it, with the extenfor carpi brevior, 
and alfo from the intermufcular membrane, which fe- 


parates it on one fide from the extenfor minimi digiti, 
and on the other from the extenfor carpi brevis, and 
alfo from the back part of the common fheath. It 


grews very flefhy and thick, as it defcends, and about 


the middle of the fore-arm it divides itfelf into three’ 


“flips of very equal fize. But though the tendons be- 
gin fo high, they continue, like thofe of the flexors, to 


9% 


receive flefhy eto fibres all down, almoft to the. 


anny ular 


Plate IV. 
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annular ligament: Thefe tendons are tied together 
by a loofe web of fibres, and being gathered together, 
they pafs under the ligament in one common and ap- 
propriated channel. Having paffed this ligament, they 
diverge and grow flat and large. And they all have 
the appearance of being {plit by a perpendicular line. 
They are quite different from the flexor tendons in 
this, that they are all tied to each other by crofs bands; 
for a little above the knuckles, or firft joint of the fin- 
gers, all the tendons are joined on the back of the 
hand by flips from the little finger to the ring, from the 
ring to the mid finger, and from that to the fore finger. 
So that it feems to be one lhgament running quite a- 
crofs the back of the hand. It would be foolifh to de- 
f{cribe them more minutely ;. for the crofs bands change 
their places, and vary in every fubject, and in fome 
they are not found. 

After this, the tendons pafs over the heads of the 


| metacarpal bones, along the firft phalanx of the fingers, 


and being there joined by the tendons of the interof- 
fei and lumbricales, they altogether form a ftrong ten- 
dinous fheath, which furrouuds the back of the fin- 
gers. 

Now, it is to be remembered, that this mufcle me 
only for the fore, middle, and ring fingers: That if it 
moves the little finger, it is only by a {mall flip of ten- 
dinous fibres, which it often gives off at the general 
divergence, but fometimes not ; fometimes it gives one 
flip, fometimes two, often none at all. And fo the lit- 
tle finger has its proper extenfor quite diftinét from 
this. 

The 
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The ule of the mufcle is to extend all the fingers ; 
4nd. when they are fixed, it will affift the extenfors of 


the wrift, as in ftriking backwards with the knuckles. 


And fince there i8 but one extenfor mufcle, the crofs 
teridons are a provifion againft the bad confequences 
of any fingle tendon being cut acrofs. 


XCVIL: The Exrensor MINIMI DIcITI, named alfo 


AURICULARIS, from its turning up the little finger, as in 
picking the ear, fhould really be deferibed with the 
laft mufcle; if we fee the ofigin, courfe, and ufe of 
this mufcle exa@tly the fame with it, why fhould we 
not reckon it as a flip of the common extenfor, appro- 
priated to the little finger? 

Its origin is from the outer condyle; along with the 
other tendons. It alfo adheres fo clofely both to the 
tendinous partitions, and to the internal furface of the 
common fafcia, that it is not eaftly feparated in diffec- 
tion: It begins fmall; with a contcal kind of head; 
it gradually increafes in fize; it is pretty thick near 
the wrift ; it adheres all along to the common exten- 
fors of the fingers; it begins to be tendinous about an 
inch above the head of the ulna; it continues to re- 
ceive flefhy fibres down to the annular ligament ; and 
{ paffes under the annular ligament in a channel pe- 
culiar to itfelf, which is indeed the beft reafon for mak- 
ing this a diftinc muticle. 

This channel has a very oblique direction, and the 
tendon, like all the others, expands greatly in efcaping 
from the ligament of the wrift. It is contected with 
the other tendons, in the manner I have defcribed. 
Clofe to the wrift, it is connected. with the tendon of the 
ring finger, by a flip which comes from it; and at the 

Mm | knuckle, 
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knuckle, and below it, it is again conneéted with the 
tendons both of the ring finger, and of all the others; 


. by the crofs bands or expanfions. i 


Whatever has been {aid of the ufe of the latt tnafele: 
is to be underftood of this; as its extending its proper 
finger, affifting the others by its communicating band, 
and in its extending the wrift, when the fift is clinched. 
Its infertion is into the back of the fecond joint of the — 
little finger, along with the interoffi and lumbricales. 
its tendon has alfo a {mall flit; for the head of the — 
proper extenfor of the little finger, and the heads of the 
common extenfors of the others are inferted into the 
top of the fecond phalanx, juft under the firft joint. 
They fend off at the fides tendinous flips, which, paf- 
fing along the edges of the bones, do, in conjunction 
with the tendons of the interoffi and lumbricales, 
form a fplit tendon, which meets by two curves at the 
foot of the laft bone of the fingers, to move the laft 
joint. | | 

XCVIII. TheextreNnsor PRIMUS POLLICIS, Is thefhort- 
eft of the three. It is named by Albinus, and others, 
ABDUCTOR LONGUS; but fince every mufcle that extends 
the thumb muft pull it away from the hand, every one 
of them might be, with equal propriety, named abduc- 
tors. | 

The extenfor sce lies juft on the ie edge of the . 
radius, crofling it obliquely. | 

It arifes about the middle of the fore-arm, from the 
edge of the ulna, which gives rife to the interofleous . 
membrane itfelf, and alfo from the: convex furface of 
the radius. é 

| . The 
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“The sce belly commonly. divides itfelf into two or 
three, fometimes four flefhy flips, with diftin& tendons, 
which croffing the radius obliquely, flip under the ex- 
‘ternal ligament of the carpus, and are implanted into 
the root of the firft metacarpal bone, or rather of the 
firft phalanx of the thumb, towards the radial edge, fo 
that its chief ufe is to extend the thumb, and to in- 
cline it a little outwards towards the radius. It muft 
alfo, like the extenfors of the fingers, be an extenfor 


Plate IV. 
oe Ms 


of the writ: and it evidently mut, from its oblique . 


direction, affift in fupination. 

XCIX. The ExTENsor secuNDus poLuicis is longer 
dren the firft. It is named by Douglas, the extenfor 
fecundi intermodu pollicis; by Albinus, the extenfor 
minor pollicis. 

This mufcle lies clofe ee the former. It arifes juft 
below it, from the fame edge of the radius, and from 
the fame furface of the interofleous membiane, it runs 
along with it in the fame bending courfe ; and, in 
fhort, it refembles it fo much, that Winflow has reck- 
_ oned it as part of the fame muzfcle. 

Its origin is from the edge of the ulna, the interof- 
- feous ligament, and the radius. Its fmall round ten. 
j don pafies fometimes in a peculiar ‘channel, fometimes 


with the extenfor primus. It goes over the metacar-_ 


pal bone of the thumb ; .it expands upon the bone of 
the firft phalanx; and it is inferted juft under the fe- 
cond joint. 7 
_It extends the fecond bone of the thumb upon the 
firft ; it extends the firft bone alfo; ; and it extends the 


-wrift, and, by its oblique direction, contributes to fu-. 


pination. | 
| me M m ij © He Mae 
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CG. EXTENsoR TERTIUS POLLICIS.—This which bends 
the third joint is called in common the extenfor longus 
pollicis. And here is a third mufcle, which, in form 
and place, and function, correfponds with the two for- 
mer ones. | 

Its origin 1s from he ridge of the ulna, and from 
the upper face of the interofleous membrane ; ; and it 
is a longer. mufcle than the others, for it begins high, 
near the top of the ulna, and continues the whole way. 
down that bone, and is very flefhy and thick. It is 
penniform all the way down to the ligament of the 
wrift ; and its fmall tendon paffes the ligament ina 
peculiar ring. This tendon appears fplit, like thofe of 
the fingers; it goes along the ulnar fide of the firft 


-bone of the thumb, reaches the fecond, and is i1m- 
‘planted there by a {mall flip of tendon; and being eX~ 


panded, it ftill goes forward, to be inferted once more 
into the third bone of the thumb at its root. © 

Its ufe is evident, after defcribing the others. For 
we have only to add another joint for motion. It 
moves the laft joint of the thumb, ‘then the fecond, 
then its metacarpal bone upon the carpus; and if that 
be held firm, it will extend the carpus’; and it will, in 
its turn, contribute to {upination, thongha in a lets de- 
gree than the others. — 
~ CI. Inpicaror.—The EXTENSOR INDICIS PROPRIUS 
has very nearly the {ame origin, and exactly the fame 

courfe with the laft, and lies by the fide of it. 

_ Its origin is from the ulna, by the fide of the exten- 
for longus pollicis. It has alfo {ome little attachments 
to the interofleus membrane. It, like the others, is 
Shh. ete a | feathered 
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feathered with fibres in an oblique direCtion, down to es IV. 
- the ligament of the writt. 

This mufele lies under the extenfor communis digi- 
torum ; its tendon pafies along with the common ten- 
don, through the annular ligament, and near the top 
of the metacarpal bone, or about the place of the com-- 
mon junctions of all thefe tendons. This one joins 
with the indicator tendon of the common extenfor. 

Its ufe is in extending all the three joints of the fore 
finger ; affifting the common extentor, in pointing with 
that finger, in acting independently of the common 
extenfor, and ih helping to extend the wrift, when the 
fingers are clofed. 

CII. The supinator BREVIS, is an internal mufcle, wm» 
which forms, with the mufcles of the thumb of the 
fore finger, and mid-finger, a kind of fecond layer ; 
and this one lies concealed, much as the pronator 
quadratus does, on the inner fide of the fore-arm. It 
is a fhort mufcle, but very thick and flefhy, and of 
great power. : 

It arifes from the outer tubercle of the os humeri, 
and from the edge of the ulna, and from the interof- 
feous ligament : it is then lapped over the radius, and 
is inferted into its ridge ; fo that this iupinator brevis, is 
very direCtly oppofed to the pronator teres, the infer- 
tion of the two mufcles, almoft meeting on the edge of 
the radius. It 1s almoft circum{cribed to one ufe, that 
of performing the rotation of the radius outwards ; but, 
perhaps, it may alfo have fome little effe& in extend- 
ing the ulna and of affifting the anconeus. 


MUSCLES 
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MUSCLES SEATED ON THE HAND. 


Besipes thefe mufcles which bend and extend the 
fingers, there are other fmaller ones, feated on the 
hand itfelf, which are chiefly for affifting the former, 
and for quicker motions ; but moft efpecially, for the 
lateral motions of the thumb and Irttle finger, and 
which are therefore named, ADDUCTORS, ABDUCTORS, 
and FLExors, of the little finger and thumb. 

- That they are chiefly ufeful, in affifting and 
ftrengthening the larger mufcles, 1s evidemt from this, 
that much power being required for flexion, we find 
many of thefe fmaller mufcles, added in the palm of 
the hand; but as there is little power of extenfion 


- needed, no more almoft, than to balance the power-of 


the flexors, there are no’fmall mufcles on the back of 
the hand, the interoffai externi excepted, which are 


chiefly ufeful, in {preading the fingers. 


The fhort mufcles in the palm of the hand, are for 
bending the thumb, the fore-finger, and the little 
finger: and the little finger and the thumb have each 
oftthem three diftinét mufcles; one to pull the thumb 
away from the hand, one to bend it, and one to pull it 
towards the hand, oppofing it to the reft of the fingers, 
and fo of the little finger, which has alfo three muf- 
cles. 

ARRANGEMENT OF THESE MUSCLES. 
1. Lumpricates, which bend all the fingers. 

{ ABDUCTOR POLLICIS, ] bending the thumb and 

E | FLEXOR AND APPONENS | carrying it away from the 
POLDICIS, 4.5. -) other fingers, or towards 
| ADDUCTOR POLLICIs. J the plam of the hand. 

| | 3. ABDUCTOR 
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which carries the fore finger Pie 
pate 


3. J anpuctor INDICIS, ¢ 
towards the thumb. 


{ ABDUCTOR MINIM! DIGI-] which bend the little 

bo 2a, finger, and carry it like 
aa ADDUCTOR MINIMI DIGITI, { the thumb outwards or 
[FLEXOR MINIMI piciITI, | inwards. 
(aie. ) which are {mall mufcles, lying be- 
twixt the metacarpal bones, and af. 
fifting the lumbricales, in 1 bending 
the fingers. 


fe. INTEROSS AI, 


Aut the mufcles of the thumb are feated on ME in- 
; fide, to form the great ball of the thumb, and it is not 
eafy at firft, to conceive how mutfcles having fe much 
the fame place, fhould perform fuch oppofite motions ; 
yet it is eafily explained, by the flight variation of 
their places; for the aBpucror arifes from the annu- 
lar ligament near the radius, and goes towards the 
back of the thumb. 

The flexors arife deeper, from eet of the carpus, 
and from the infide of the ligament, and go to the in- 
fide of the thumb. ‘The Appvucror arifes, from the 
the metacarpal of the mid finger, and goes to the in- 
ner edge of the thumb. | 

CIil. The aspucror potticis is only covered by 103 
the common integuments. It begins a little tendi- | 
nous from the outfide of the annular ligament, juft 
under the thumb, and by fome little fibres from the: 
os fcaphoides ; and from the tendon of the long ab- 
ductor or extenfor primus, it bends gradually round’ 
the thumb, and is at laft inferted in the back of the 
firft joint, juft above the head of the metacarpal bone. 

But 
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But it does not ftop here ; for this flat tendon is now 
expanded into the form of a fafcia, which, furround- 
ing the firft bone of the thumb, goes forward upon 
its back part, quite to the end, along with the com- 
mon tendon of the extenfor. This mufcle, like the 
others, is covered by a thin expanfion from the ten- 
don of the palmaris, as well as by the common inte- 
guments. ase ean 

Its only ufe is to pull the thumb from "thé fingers, 
and to extend the fecond bone upon the firft. 

Albinus defcribes a fecond mufcle of the fame 
name, having the fame courfe, origin, infertion, and 
afe: It alfo arifes from the outer fide of the ligament 
of the wrift, and is fixed into the fide of the thumb, 
and lies upon the infide of the former mufcle. 

Thefe two are infertéd into the firft bone of the 
thumb ; but the next % inferted mnto the metacarpal 
bone. | 

CIV. The opponens POLLICIS, 18 often called the 
metacarpal of the thumb. It is placed on the infide, 
and implanted into the fide of the thumb : Its office 
is to draw the thumb acrofs the other fingers, as in 
clinching the fift; and from its thus oppofing the 
fingers, it has its name of opponens. 

it lies immediately under the laft defcribed: fable, 
and is like it in all but its infertion. 

It arifes from the os {caphoides, and from the liga- 
ment of the wrift. It is inferted into the edge and 
fore part of the metacarpal bone of the thumb: and 
its ufe is to turn the metacarpal bone upon its axis, 
and to oppofe the fingers ; or, in other words, to bend 
the thumb: for I can make no diftinction, There- 

ford 
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“fore this mufcle and the next, which lies clofe upon 
it, may be fairly confidered as but two different heads 


a of one thick fhort mufcle.. 


CV. The FLexor BREVIS POLLICIS is a two headed 
mufele, placed quite on the infide of the thumb, be- 
twixt the fore-finger and the thumb, and extends ob- 
liquely acrofs the two firft metacarpal bones. It is 
divided into two heads by the Ons flexor of the 
thumb. 

-The edge of this mufcle lies in clofé contaé with 
the edge of the laft, or opponens; and indeed they 
may fairly be confidered as one large mufcle cs sek ae 
ing the bafis of the thumb. : 
One head arifes from the os trapezium, or bafe of 

the thumb, and from the ligament of the wrift. The 
other head comes from the os magnum, from many 
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of the other bones of the carpus, and from the liga- 


- gents which unite them. 


The firft head is the fmaller one ; it terminates by . 


a pretty confiderable tendon in the firft fefamoid bone. 
The fecond head runs the fame courfe: it is implant- 
ed chiefly in the fecond fefamoid bone, and alfo into 

the edge of the firft bone of the thumb clofe by it. 
The fecond head is exceedingly mufcular and ftrong : 
the heads are completely feparated from each other, 


by the tendon of the flexor longus Panes betwixt | 


them. 


' ‘The office of this wiitfele is to nota the firft joint . 


upon the fecond, and the metacarpal bone upon the 
carpus: and indeed the office of this, and of the op- 
ponens, is the fame. It is in the tendons of this 


double headed mufcle that the fefamoid bones are_ 


found, 


Nth CVI. The 


Plate IV. 


& V. 
106, 


232. MUSCLES OF THE ARM, &e. 


7 CVI. The appucror Potuicis arifes from the me- 
tacarpal bone of the middle finger, where it has a flat 


_ extended bafe. It goes from this direétly acrofs the 


metacarpal bone of the fore-finger to meet the thumb. 
It is of a triangular fhape, and flat: Its bafe is at the 
metacarpal bone ; its apex is at the thumb: It is in- 


' ferted into the lower part or root of the firft phalanx : 


Its edge ranges with the edge of the flexor brevis : 
It concurs with it in office ; and its more peculiar ule 


"38 to ‘draw the thumb towards the fore- finger, as In 


pinching. | | 

Thus do thefe tiles, covering the root af the 
thumb, form that large and convex ball of flefh 
which acts fo, eUuED in almoft every thing v we do 
with the hard: 

The ball of the thumb is fairly ane it is 
almoft one mais, having one office: but as the del- 
toides will, in fome circumftances, pull the arm down- 
wards, fome portions of this flefhy mafs pull the 


thumb outwards obliquely ; fome dire@ly inwards: 


but the great mafs of mufcle bends the thumb, and 
oppofes it to the hand; and as this one mufcle is to 
«oppofe the whole hand, the ball of fiefh is very pow- 
erful and thick. : 

The fhort mufcles of the little finger peushaa: ‘Its 
root, juft as thofe of the thumb furround its ball. 

CVIL. The appucror MINIMI piciT! is a thin flefhy 
mufcle, which forms the'cufhion on the lower edge 
of the hand, juft under the little finger. It is an ex- 
ternal mufcle: It arifes from the os pififorme, and 


‘from the outer end of the annular ligament. It is 


inferted laterally-into the firft bone of the little finger; 
| 2 : ; but: 
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but a production of it fill goes forward to the fecond. 
bone of the little finger. 

Its ufe is to fpread the little finger fideways, and 
perhaps to affiit the flexors. 

CVIIL. The ruexor parvus mIniMi picrrt is a {mall 
thin mufcle which rifes by the fide of the laft, and 
runs the fame courfe, with nearly the fame infertion. 

Its otigin is from the ligament of the wrift, and in 
part from the crooked procefs of the cuneiform bone. 
Its ufe is to bend the little finger. And indeed the 
office and place of both is fo much the fame, that I 
have marked the laft as a flexor; and the little differ. 
ence there is, is only that this performs a more direct 
flexion. 

CIX. The appucror minimi picitr is fometimes 
called the metacarpal of the little finger. It lies im- 
mediately under the former mufcle. - Its origin is 
from the hook of the cuneiform bone, ia the ad- 
‘joining part of the carpal ligament. 

It is inferted into the outfide of the cintbchipal bone, 
which it reaches by turning round it. Its ufeis to put 
the little finger antagonift to the others: it is to this 
finger what the opponens is tothe thumb. It alfo, by 
_ thus bending one bone of the metacarpus, affetts the 
whole, increafes the hollow and external convexity of 
the carpus, and forms what is called Diogenes’s cup. 

CX. The aspucror inpicis is a flat muicle of con- 
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fiderable breadth, lying behind the adductor pollicis, : 


and exadtly refembling it, being like the fecond layer. 


It arifes froin the os trapezium, and from the firft 
bone of the thumb ; and it is inferted into the back 


part of the firtt bone of the finger, and pore: the fore. . 


| finger towards the thumb. 


 Nny | eg ‘The 
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The interoflei are fituated betwixt the metacarpal 
bones. They are {mall, round, and neat, fomething 
like the lumbricales in fhape and fize. Three are 
found in the palm, which bend the fingers, and draw 
their edges a little towards the thumb; four are found 
on the back of the hand, for extending the fingers. 

CXL. The inrerosser iNTERNI arife from betwixt the . 


metacarpal bones. They are alfo attached to the fides 


of thefe bones. They fend their tendons twifting 
round the fides, to the backs of thefe bones. And 
they are inferted along with the tendons of the lumbri- 
cales and extenfors, into the back of the finger. ‘They 


_ are thus flexors of the firft joint, and extenlors of the 


12. 


fecond joint, as the lumbricales are. 

CXII.. The inrerossel EXTERNI are four in number. 
They arife, like the interni, from the metacarpal bones _ 
and their interftices, and from the ligaments of the car- 
pal bones. They are peculiar in having each two 
heads, therefore named interoffei bicipites. They 
join their tendons to thofe of the extenfor and lumbri- 


cales; they have therefore one common office with — 


them, that is, extending all the joints of the fingers. 


‘Many have chofen te defcribe the origin and infertion 


with moft particular care, marking the degree of obli- 


quity, and aicertaining precifely their office, and giv- 


ing particular names to each, as prior indicis for the 
firft external ; all which I forbear mentioning, becaufe 
they muft be more liable to perplex, than affit: if we 


_-but remember their common place and office, it is e- 


nough. The tendons of the flexor mufcles bend 
round the finger; along with the interoffei and lumbri- 
cales, for a furer hold; Repel the tendons of the 

long 


MUSCLES OF THE ARM, &c. = “(assist 


Along flexors of the lumbricales of the fiber Ges interni, Plate Iv, 
of the extenfors, and of the interoflei externi, meet 

upon the backs of the fingers, which are by them 
covered with a very {trong web of tendinous fibres. 


ae pee ate: 


CHAP. IV, 


ig iuamriocia ae OF RESPIRATION, OR, OF THE 
~~ RIBS. 


"Tus whole back is clothed with ftrong mufcles, and Piste vi. 
all its holes, irregularities and {pines, are crofled with 
- Imany fmaller ones. Thefe mufcles are related either 
to the arm, to the ribs, or to the {pine, i. e. the verte- 
bre, whofe motions they perform ; and from this we 
obtain an arrangement not inconfiftent with the regu- 
lar order of their office, and yet correfponding with the 
beft order of diffeGion. 
The firft, or uppermoft layer.of mufcles, viz. the tra- 
- pezius, the mufculus patientice, the rhomboides, the la- 
tiffimus dorfi, belong tothe arm. The ferrated muf- 
cles, which lie next under thefe, are the mutcles of 
refpiration, and belong to the ribs; while the {plenius 
and complexus, the mufcles of the neck, the longiffi- 
- mus ooh; facro lumbalis, and the quadratus lumborum, 
which 
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which are mufcles of the back, and the innumerable 
fmaller mufcles which lie betwixt the VeErteDie; belong 
entirely to the fpine. 

Refpiration is indeed performed chiefly by the ius 
cles of the belly, that is, in ordinary and eafy breath- 
ing. In high breathing, the difficulty is relieved by 


~ the co-operation of almoft all the mufcles of the trunk, 


of which there is fcarcely one that may not affift in 


fome flight degree. But yet the mufcles of the abde- 


men have many other offices. And the mufcles of 


the fpine, and of the {capula, again belong properly 


“to the arm and trunk, and therefore I call thofe the 


mutcles of refpiration, by which the ribs are moved in 


breathing, and which have no dire relation to almoft 


any other motion, but merely that of the ribs. 


The mufcles which are appropriated to the ribs, per- 
forme no other motion, are, | 
: ~ | which comes from the 
neck, and lies flefhy o- 


Es 

| 

<< vertheribs, to pull them 
| upwards. 
¢ 
1 
<I 


1. The sERRATUS POSTICUS 
SUPERIOR, 


which comes -from the 

lumbar vertebre, atid 

lies flat on the lower 

part of the back, to pull 
| the ribs downwards, 


2, The sERRATUS INFERIOR 
POSTICUS, 


{ which are twelve flat muf. 
cles arifing from the tran{- 
[ 


verfe procefs of each ver- 
tebre, and going down to 


3. The LEVATORES COSTA- 
RUM, 


the rib below, they raife. 


the ribs. 
: se The 


OR, OF THE RIBS. BS 


| which he betwixt the ribs, 
ae wes betwixt rib and rib; they 
ae ey 4 allie -ratle the ahs. 

And there may be added to thefe, that ee 
which, lying under the fternum, and within the tho- 
rax, is called triangularis fterni, and il the ribs 
- downwards. | 

CXII. The serratus superior posticus lies flat up- 
on the fide of the neck, under the trapezius and rhom- 
boides, and over the {plenius and complexus mutfcles. 
It arifes by a flat and fhining tendon from the fpines 


of the three lower vertebre of the neck, and the two” 
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and fill up all the {pace 
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-uppermoft of the back. » It goes obliquely downwards — 


under the upper corner of the fcapula, and. is inferted 
into the fecond, third, and fourth ribs, by three neat 
. Helly tongues. 
op Gee ligamentum nuchz is fre formed by the 
meeting of the trapezii mufcles ; and the flat tendons 
of thefe upper ferrated mufcles help to aie . et 
They are purely levators of the ribs; their effed 
upon the vertebree, if they have any, ee be very 
flight. | one 
CXIV. The serratus INFERIOR POSTICUS, Is avery 
broad, thin mufcle, fituated at the lower part of the 
back, under the latiffimus dorfi, or over the longifii- 
mus dorfi mufcle. 


It arifes in common with the latiflimus dorfi, froma 


the {pines of the two or three lower vertebre of the 
back, and the three or four uppermoft vertebre of 
the loins. Their origin, like that of the latiflimus, 1s 
- by athin tendinous expanfion ; it foon becomes flefhy, 


ae 


and, dividing into three, fometimes four flefhy ftraps 
Ay aR Te ae 
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or tongues, each of them is inferted feparately into 
the ninth, tenth, eleventh, twelfth lower ribs, neat 
their cartilages. ‘So that this mufcle, fpreading fo 
wide out from the centre of motion, has vaft power ; 
for it has the whole length of the rib as a-levér. 

The office of it is to pull the ribs downwards and 
backwards, the effed of which, muft bé to comprefs 
the cheft, and in certain circumftances to turn the 
fpine. | 

CXV. The tevarokts costaRum, are twelve muf: 
cles on each fide, for the dire& purpofe of lifting the 
ribs; they lie above or upon the ribs, at their angles, 
and are thence named by fome supRA CORTALES. 

They are almoft a portion of the external intercort- 
al mufcles. The firft of the levators, arifes from thé 
tranfverfe procefs of the laft vertebra of the neck, 
and goes down to be inferted into the firft rib, near 
its tuberofity; and fo all that follow, arife from a 
tran{verfe procefs, and go to the rib below, being very 
{mall and tendinous at either end; but the three laft 
levators, arife from the fecond procefs above the rib 
to which they belong: They pafs one rib to go into the 
one below it, they are confequently twice as long as 
the nine firft are, and are therefore, named LEVATORES 
COSTARUM LONGIORES, from the ninth downwards. - | 

Thus the levatores coftarum, are a fucceffion of | 
{mall mufcles, arifing from the tranfverfe procefs of - 
the vertebra, and going to the angles of the ribs, be- 
ginning from the laft vertebre of the neck, and end- 
ing with the laft but one of the back. They lie un- 
der the longiflimus dorfi, and facro-lumbalis, and of- 
ten they have connections with thefe mufcles fome- 
times very clofe. | . | 


CXVI. The 
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CXVI. The mnrercosrarzs are two rows of mufcles ae a 
which lie betwixt the ribs: one row is external, the 
other, internal. The EXTERNAL INTERCOSTALS run 
from -the {pine towards the fternum, having their 
fibres dire@ted from behind forwards, and topping at 
the cartilages of the ribs. The internal again, begin 
from the fternum, and go towards the fpine; they 
have their fibres direCted backwards, and they ftop at 
the angle of the ribs; the reafon for which might be 

' given, were it worth our while to Hop for an explana-_ 
pion. * 

Thefe two rows, were thought to afitagonize each 
other; the one to pull the nbs downwards, the other 
to raife them ; but I {hall ftop not to explain this, nor 
to refute it; it is fufficient to declare their true ule, 
which is (both external and internal) to raife the ribs 
and affift infpiration +. | 

The ninth, tenth, eleventh, and twelfth ribs, have a 

- freer motion ; and it appears to me, that this is the true 
‘reafon of the levatores longiores, and for the fame 
reafon, we find, that from the fixth rib and down- 

- wards, there are certain flips of the internal intercor- 
tals, which pafs over one rib, and go to the fecond 
below, and as the levatores longiores were called fupra- 

- coftales, thefe have been named mnrra-cosra.es, and 
COSTARUM DEPRESSORES PROoPRU. hey were dilcovered 
by Verhein, and bear his name ; they were explained 
as depreflors of the ribs, by Haller, but they are little 
different from the intercoftals in form, and not at all 

‘Oo in 
¢ I remember many years ago, to have heard Dr. Monro, ex- 
plain the office of the intercoftal mufcles by a diagram, deducing 


from that argument, the more powerful effe& of all mufcles hay- 


ing oblique fibres. 
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in office, for they oe the ribs, along with the inter- 
coftal mufcles. 

GXVII. The TRIANGULARIS STERNI, OF STERNO COS-. 
TALIS, is a depreffor of the ribs; an internal mufcle ly- 
ing chiefly on the innér face of the fternum, and on. 
the cartilages of the ribs. It is very generally con- 
fidered as a triangular mufcle on each fide, but fome 
confider it as three or four mutcles, under the title of 
fterno-coftales. 

‘There are tour flips lying on the cartilages of the 
third, fourth, fifth, and fixth ribs. The lower portion 
of the triangularis arifes from the enfiform cartilage, 
and is inferted into the third or fourth rib ; the third 
arifes from the middle of the fternum, and goes off 
from the edges of that bone, to be inferted into the 
third rib. | Ease eed = 

The fourth or uppermoft portion is often awanting’; ; 
it goes off in part, alfo from the inner furface of the. 
jternum, but more commonly from the third rib, and 
goes to the fecond rib. 

In a dog they are much larger than in a man. Their 
office is to deprefs the ribs. And thefe portions areall 
conjoined at their roots, which gives the whole mufcle | 
the triangular fhape. 

The true ufes of the intercoftales, fubcoftales, ia 
triangularis fternii, have been difputed; but if the 
firft rib be more fixed than the other ribs, then the 
intercoftals proceeding downwards, from the firft rib, 
mutt raife all the thorax; and if the fternum be more 
fixed than the ribs, then the fterno-coftales mutcles 
going upwards from the fternum, muft pull down the 


ribs. 
CHAP. 


h 


CHAP. V. 


MUSCLES OF THE HEAD, NECK, AND 
| TRUNK. 


"Due ferratus fupérior pofticus being raiféd, the fple- 
hii come into view, atid the fplenii being alfo lifted, 
the complexus is fully expofed. 

CXVIL. Sprentus.—The two fplenii are fo named; 
from their lying like furgical {plints, along the fide of 
the neck ; both together, they have the appearancé 
of the letter Y; the complexus being feen betwixt 


them, in the upper part of the angle. They lie im- 


mediately under the trapezii, and above the complexi. 
Each fplenius is a flat and broad mufcle, which 
arifes from the {pinous proceffes of the neck and back, 


and is implanted into the back part of the head. It 
-arifes from the four {pines of the back, and the five 


lower of the neck ; it parts from its fellow, at the fifth 
vertebra of the neck, fo as to fhew in the interftice 
two or three of the uppermoft fpines of the neck, with 
the upper part of the complexus mufcle ; each fpleni- 
us goes obliquely outwards, to be inferted into the oc- 
cipital ridge, and all along to the root of the maftoid 
procefs. At the third vertebra of the neck, where the 
two fplenii mufcles part from each other, the ten- 
dons of the oppofite fplenii are clofely connected both 


- with each other, and with the common tendon which 
4s called ligamentum nuche. . 


‘Ooy This 
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This 1s the spLeNtus capitis; but there is a portiort 
of this fame mufcle which lies, under this, and which 
has the fame common origin, but which terminates 
by four or five diftiné tendons, in the tranfverfe pro- 
ceffes of the upper vertebrae of the neck. This por- 
tion may be difiected apart, and has been confider- 
ed by many as a mufcle; the spLentus corti of Al- 
binus; who has diftinguifhed as fplenius capitis all 
that part arifing from the fpines of the neck, and im- 
planted into the head; and as the’ fplenius colli, all 
that part which arifes from the vertebree of the back, 
and is implanted into the tranfverfe proceffes of the 
neck. ety 

Thefe fplenii are the right antagonifts of the maf- 
toid mufcle>; both the fplenii acting, pull the head 
direGily backwards; one aCling turns the head and 
neck obliquely to one fide; one ating along with 
the correfponding maftoid mufcle, lays the ear down 
upon the fhoulder. | | ea 
. CXIX. The comrrexus is named from the intri- 
cacy of its mufcular and tendinous parts, which are 
mixed; from the irregularity of its origins, which are 
very wide; it has the names of coMPLEXUS-IMPLICA- 
TUS-TRIGEMINUS, by which the fludent is warned, of 
the difficulty of underftanding this mufcle. 

It lies immediately under the fplenius; arifes by dif- 
tinct tendons, with ten or more tendinous feet, from the 
tran{verfe procefies of the neck and back, from the four 
lower vertebree of the neck, and from the feven upper- 
moft of the back ; having alfo fome lefs regular origins, 
as from two {pines of the back; and from four oblique 
proceffesin the neck. It growsinto a large mufcle, which 
is not like the {plenius, flat and regular, but thick, 

his | flefhy, 
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| flefhy, compofed of tendon and flefh mixed, filling up Plate Vi. 
the hollow, by the fides of the {pines of the neck, and 
terminating in a broad flefhy head, which is fixed un- 
_ der the ridge of the occipital bone ; and this is the part 
which is feen in the angle or forking of the fplenii. 

This may ftand as the general defcription of the 
mufcle confidered'as one. But Albinus has chofen 
to defcribe it as two mufcles, under two different 
names, with a minutenefs which, far from clearing 
the demonftration of any difficulties, makes it lefs 
diftiné ;. and, if any thing could complete the con- 
fufion, it was his humour of calling that Brvenrer, 
which had been hitherto named compLexus. and na- 
ming the lower part of the mufcle compLexus, though 
it never had been diftinguifhed from the reft. 

The BIVENTER of ALzBINUS is the upper layer of the 
mufcle, that part which appears in the fork of the 
-fplenii: And if we have hitherto named it complexus, 
from its mixture of tendons and flefh, it was particu- 
larly improper to transfer that name to another part 
of the mufcle, which is lefs complicated. “This 
upper layer, the BIvVENTER CERVICIS, arifes by a large 
broad head from the occipital bone ; in the centre of 
this belly there is a confufion of tendon, then there 
is a middle tendon, about the middle of the arch 
of the neck, and the lower part of the biventer arifes 
from two parts: Firft, by one flip of fiefh from the 
two uppermoft {pines of the back ; and, fecondly, by 
a larger flefhy portion which comes from the fourth, 
fifth, fixth, and feventh tranfverfe proceffes of the 
back. And it is from the upper and lower flefhy 
heads, and the confufed middle tendon that it is call. 


ed biventer. oi 
The 
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The compiexus of Arzrnus lies below this one. It 
arifes by three tendinous and flefhy flips, from the three 
upper tranverfe proceffes of the back. Ther it has 
four other flips from four oblique or articulating pro- 
cefles of the neck; which various origins are ga- 
thered into one thick irregular flefhy belly, which is 
implanted into the occiput under the great head of 
the biventer, and mixed with it. This I have chofen — 
to explain, left the ftudent fhould be embarraffed by 
falfe names; referring him to the firft paragraph for 
the true and fimple defcription of this mufcle. 

CXX. ‘TRacHELo-Mastoipeus *.—The laft muf- 
cle is often named comMPLEXUS Major, and this com- 
PLEXUS MINOR; but a fitter name is the TRACHELO- 


' MASTOIDEUS, from its origin in the neck, and its in- 


fertion in the maftoid procefs. 
It has exactly, or nearly, the fame origin, and the 


fame infertion with the fplenius; for it arifes, not 


from the {pines indeed, but from the tranfverfe pro- 
ceffes of the back and neck, and is implanted into 
the maftoid procefs. 

Its origin is from the three firft vertebre of the 


back, and from the five loweft of the neck, at their 
tranfverfe procefles. Its origins are by diftiné ten- 


dons, and its belly is in fome degree mixed of ten- 
don and flefh, whence its name of complexus minor. 
{t is inferted into the maftoid procefs, juft under the 
infertion of the occipital part of the {plenius ; and in- 
deed its long and flat belly lies all along under that 
mutcle, 

* Ttis the TRacHELO-MasTorDEUs, the MASTOIDEUS LATERALIS, the 


CAPITIS PARTERTIUS, the COMPLExuUS MINOR; by fome, it is confi- 
dered as a patt of the comPLuxus, 


OF THE HEAD AND NECK. 295 


' woufcle, fo that the order is this: 1. The TRapEzius. Plate VI- 
2. The spLenius capitis. 3. The spLentus CERVICIS, 


4- The TRACHELO-MASTOIDEUS. 

It is needlefs to fpeak of its ufe, fince the ule of 
all thefe mufcles is to draw the head backwards di- 
‘rely, when both aé ; obliquely, when one acts alone. 


The REcTI MUSCLES are two deep-feated mutcles, 
which go immediately from the vertebre to the oc- 
ciput to be inferted into its lower ridge. They are 
called major and minor. : 3 

CXXI, The rectus minor is the fhorter of the 121. 
two, arifing from the firft vertebra of the neck. Its 
place of origin is a {mall tuber which ftands in the 
place of the tranverfe procefs of the firft vertebra, and 
from that point where it is tendinous, it goes up to 
the occipital ridge, and is inferted flefhy. 

CXXIT. The recrus major is larger. It arifes,in  y2., 
like manner, tendinous, from the fecond vertebra of the 
neck at its tranfverfe procefs, and mounting from 
that, is inferted flefhy into the lower ridge of the oc- 

_ ciput without the former. Thefe are fo placed, that 
the recti minores appear in the interftice of the red 
maijores. ‘And though we call them both redii, yet 
they cannot truly be fo; for the recti minores mutt 
be, in fome degree, oblique, and the recti majores 
—-ftill more fo: and confequently, although their chief 
ufe be conjointly to draw the head directly back- 
wards, yet one acting muft turn the head to its fide. 
- And indeed the fame may be faid of all the mufcles 
of the neck ; for they are all divided by the fpine, 
and confequently they are all oblique. 

ae 6 | The 
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The opLiguus superior and OBLIQUUS INFERIOR, COr- 
refpond very clofely in all things with the recti; but, 
in their oblique direction, the uppermoft, as being 
much fhorter, has been named obliquus minor, the 
lower one obliquus major. | 

CXXIII. The opriquus surerror arifes from the 
tranfverfe precefs of the atlas, and is inferted into the 
end of the lower occipital ridge. Its ufe, notwith- 


‘ftanding its oblique pofition, is not to turn, but to 


bend the head backwards, for the occipital condyles 
are not concentric circles. Its infertion into the 
occiput is under the f{plenius and complexus: but one 
edge of it is above the infertion of the rectus major. 
CXXIV. The oxpriieuus INFERIOR rifes from one 
vertebra and goes to another. It arifes from the fpine 
of the fecond vertebra: it goes to the tranfverfe pro- 
cefs of the firfl, and it meets the fuperior oblique 
mufcle ; and this one, by the long lever or arm of 
the firft vertebra, obtains great power. The" firft 
vertebra or atlas rolls on the tooth-like procefs of the 
dentatus ; and while the great and flow motions of 


the neck in general are performed by other mutfcles, 


the fhort and quick turnings of the head are perform. 
ed entirely by thefe oblique mutfcles. 


MUSCLES OF THE TRUNK. 


Tue great mufcles which move the back and loins 
are the QUADRATUS LUMBORUM, SACRO LUMBALIS, and 


LONGISSIMUS DORSI. | 
The facro lumbalis and longiffimus dorfi lie imme 


diately under the latiffimus dorfi, which is the outer 
| layer ; 
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layer; the quadratus lumborum lies again under flate VI. 
thefe, and next to the abdominal mufcles; and, laft. 


ly, the abdominal mufcles are -the innermoft layer, 
and make the back part of the walls of the abdomen. 
Although the quadratus lumborum lies deep under 
the longiflimus dorfi mufcle, I fhall defcribe it firft 
for the fake of a connection which will be prefently 
underftood. | 

CXXYV. The quapRatus LUMBoruM is a flat 
fquared mufcle, named quadratus from its fquare, or 
rather oblong form. It arifes flefhy from three or 
four inches of the back part of the os illum, and from 
the ligaments of the pelvis, which tie the back part 
of the ilium to the fide of the facrum, and to the 
tranfverie procefies of the los. As it zoes upwards 
along the fide of the lumbar vertebre, it takes hold 
of the points of the tranfverfe procefles of each, by 


{mall tendinous flips; fo that we are almoft at a lois— 


whether to confider thefe as new origins or as infert 
tions: but its chief infertion is into the lower edge of 
the laft rib, and a {mall production of it flips under 
the arch of the diaphragm, to be implanted into the 
body or fore part of the laft vertebra of the back. | 

The Loncissimus porsi and sacro LUMBALIS have 
their origin in one common and broad tendon com- 
ing from the facrum, ilium, and loins; the two muf- 
cles lie along fide of each other ; the longiflimus dori 


is nearer the fpine, and keeps its tendons clofer by | 


the fpine.. The facro lumbalis is farther from the 
fpine, and fpreads its tendinous feet broader.upon the 
fides of the thorax; and if one be a little under -the 
other, it is the outer edge of the longiffimus dorfi, 
which is a little under the edge of the lumbar mutcle. - 

, Poof The 
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The common tendon and mufcle (for there is fof 
fome way but one mutcle), begins thus: It may be 
{aid to have two kinds of adhefion, for, firft, exter- 
nally it appears a broad, flat, and fhining tendon, 
which arifes tendinous from all the {pines of the lum- 
bar vertebre; from the fpines of the facrum, and 
from the back part of the os illum. But the inner 
furface of this broad tendon is ftrongly flefhy ; for it 
arifes flefhy from the back part of the ilium, from 
the deep hollow betwixt the ilium and facrum, from 
the fides of the long fpines of the lumbar vertebrae, 
and from their articulating procefles, and the roots of 
their tranfverfe proceffes. In fhort, its origin is all 
tendinous without, and all flefhy within ; and its flefh 
arifes from all that irregular furface which is on either 
fide of the {pine, betwixt the os ilium and the ver- 
tebre of the loins; and thus it continues one ftrong 
tendinous and flefhy.mufcle, filling up all the hollow 
of the loins. There is an appearance of feparation, 


-fomething like a {plit in the tendon; which fhows in 


the loins what part of the tendon belongs to each 


— mufcle ; but it is only in the back that they are fairly 


526, 


divided. 

Juft oppofite to the loweft rib, the longiflimus dorfi 
and facro lumbalis break off from the common ten- 
don; and the longiffimus goes to be implanted into 
the vertebrae, and the facro lumbalis to ie implanted 
into the ribs. ‘ 

CXXVI. The Loncissimus porst is a mufcle of 
the fpine. It is not a flat mufcle, but round, ‘thick, 
and firm, filling up all the hollow betwixt the {pine 
and the angle of the ribs. It is of a long form, as its 
name ie implies, terminating towards its top almoft in a 


point. 
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point. It has two diftinét fets of feet by which it ig Plate VIy 


inferted; one fet of feet more flefhy, but fmall and 
neat, go outwards from the fide, as it were, of the 
mufcle to be implanted near the heads of the ribs ; 
the lower ones farther out than the heads of the ribs ; 
the upper ones clofe to the head, and confequently 
clofer to the {pine. Thefe heads are nine or ten in 
number, correfponding with the nine or ten upper- 
moft ribs. Another fet of heads, which are not fo 
well feen as this fet, becaufe they lie more under the 
mufcle, are fmall, neat, and tendinous; they go in an 


oppolite direction, viz. inwards and upwards; keep — 


clofer by the {pine, and are inferted into the tranf- 
_verfe procefles of the vertebre of the back. This fet 
of heads is thirteen in number, implanted into the 
tranfverfe proceffes of all the back, and of one verte- 
bra of the neck. | | 3 

CXXVI. The sacro tumBa.is feparates from the 


longifimus dorfi at the laft rib, and is a flatter and lefs _ 


flefhy mufcle; its twelve tendons are flatter than thofe 
of the longiffimus dorfi, and go out wider from the 
fpine. The tendons next to the longiflimus dori 
run higheft up, and are the longeit; thofe farthett 
from the {pine, 1, e. fartheft cut upon the, cheit, are 


the fhorteft. It-has a flat tendon for each rib, which. 


takes hold upon the lower edge of the rib. But it 
has another order of {mall mufcles which mix with it ; 
for as the longiffimus dorfi has. a double row of infer- 
tion, this has another fet of attachment, for there arifes 
from the furface of each rib, at leaft of the fix or feven 
loweft ribs, a fmall flip of flefh, which runs into the 
fubftance of the facro lumbalis, and mixes with it ; and 
Ppy thefe 


a 
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Plate VI. thefe’ flefhy flips go by the name of the ADDITAMENS 


ater 


428. 


TUM AD SACRO-LUMBALEM, OF, MUSCULI ACCESSORII. 
Both thefe mufcles, viz. the longiflimus and facro- 
lumbalis, terminate in points which reach towards the 
neck, and under the point of each, there lie the roots 
of two {mall muicles, which go up to move the neck. 
Many have referred thefe flips going up into the neck, 
‘entirely to the mufcles 1am now deferibing, calling 
one an afcending flip of the longiffimus dorfi, and the 
other a flip of the facro- lumbalis, while others have 
defcribed them as diftin@t mufcles, having but flight 
connections with the longiffimus and facro- lumbalis. 
Their proper names are CERVIGALIS DESCENDENS, and : 


' ‘TRANSVERSALIS COLLI. 


CXXVIT, The crrvicatis pEscENDENS Is connect- 
ed with the facro- lumbalis mufcle ; it cannot be en- 
urely referred to it, for the cervicalis defcendens arifes 
as a diftiné mufcle from the five lower vertebre of the 
neck, at their tranfverfe procefles, goes downwards ve- 
ry fmall and flender, to be inferted mto the fix upper- 
mott ribs, to get at which it flips under the longeft ten- 
dons of the facro- lumbalis ; but that the cervicalis de- 
{cendens does not belong to the facro- Jumbalis may be 


See inferred from i its having diftingd tendons from fix ribs, and 


trom fix tranfverfe procefles of the neck, and from thefe 
tendons | being in a direction, which does not at all cor- 
ve{pond with the heads of the facro- lumbalis. Indeed 


” the longiffimus dorfi has a better claim to this mufcle ; 


for a long flip, partly tendineus and partly fiehy, runs 
upwards from the longeft ‘tendon of the longiffimus 
dorli, to jon ith elf to the cervicalis defcendens * 

" .CXXIX. The 


* Hence it is plain that the facro-lumbalis and longiffimus dor 
have ae an oS claim to this cervicalis defcendens, For, firft, 
the 
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CXXIX. he TRANSVERSALIS COLLI 18 that which Plate Vi, 
Sabattier refers to the longiffimus dorfi; but it isa sl 
diftinct mutcle, arifing partly tendinous, and partly 
flefhy, from the five upper tranfverfe procefles of the 
- back; lies betwixt the trachelo maftoideus and the cer- 
vicalis defcendens ; goes from the traniverfe proceffes 
of the back to the tranfverfe procefles of the neck, and 
has no more than a confufed and irregular connection 
with any other mufcle. 

The quapRaTus LUMBARUM keeps the trunk eredt, 
by the action of both mufcles at once, inclines it to 
one fide, or turns it upon its axis, when one only adits ; 
and by its infertion into the ribs, mutt affift in high 
breathing, by pulling down the ribs. The Loncisst- 
Mus Dorsi has no power but over the fpine, which it 
: bends backwards, acting continually in keeping the 
trunk ere@, This is alfo the chief ufe of the facro- 
lumbalis; but the sacRo LUMBALIS going out further 
upon. the ribs, takes fuch hold upon them, that befides 
its common action of raifing the trunk, it may, on oc- 
cafions, pull them down, aflifting the quadratus and 
2 the lower ferrated mufcle. And it will have greater 
power in turning the trunk of the body upon its axis, 
than the longiflimus dorfi, which pulls almoft direAly 
backwards. The cERVICALIS DESCENDENS CO-operates 
with the trachelo maftoideus, and others, which turn 


x 


the longiffimus dorfi fends its longeft tendon fairly up into the cer- 
vicalis defcendens, fo far, that the flip is implanted into the tranf- 
verle procefies of the neck, And, fecondly, the feet of the cervi- 
calis def{cendens begin under the laft tendons of the facro-lumbalis, 
~ fo as to have the appearance of arifing from its fupplementary muf- 
cle, the additamentum, and being a part of it; and indeed Sabba- 
tier has defcribed it according to this view, | 


_ 
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piste vi, the head to one fide; and the cervicalis defcendeng 
bends the neck to one fide, both the one and the other 
being independent mufcles, and having no further con- 
nection with each other than what arifes from the con- 
-fufion of the parts. 

Thefe two mufcles bring us to mention that intri- 
cate fet of mufcles which fills up all the hollows and 
interftices among the {pines and irregular proceffes of 
the vertebre, which might be fairly reckoned as one 
mufcle, fince they are one in place and in office, but 
which the anatomift may {feparate into an infinite num- 
ber, with various and perplexing names; an opportu- 
nity which anatomifts have been careful not to lofe. 

The furface of the back, from the bulge of the ribs 
on one fide, to the bulge of the ribs on the oppofite 
fide of the thorax, is one confufed furface, confifting of 
innumerable hollows, proceffes,and points of bone; and 
it is tied from point to point with innumerable {mall 
muf{cles, or unequal bundles of mixed tendon and flefh. 
There are many points, as the {pinous, tranfverfe, 
and oblique proceffes of the vertebrx, and the bulging 
heads and angles of the ribs; and each procefs, or at 
leaft each fet of procefies, has its diftina fets of muf- 
cles and tendons. | 

1. There is one long continuity of mufcular and ten- 
dinous fibres going from {pine to fpine, along the whole 
length of the back and neck. This is divided into the 
SPINALIS CERVICIs, and the sPINALIS DORSI. 

2. There isa fimilar continuation of fibres, with tel 
tendon and more flefh, belonging one half to the {pine, 
and the other half to the tranfverfe proceffes, where it 
is named SEMI-SPINALIS CORSI. 

| 3. There 
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_ 3. There is a great mafs lying all along the hollow 
of the back, on each fide of the fpinous procefles, 
which pafling alternately from the tran{verfe procefs 
of one vertebra, to the fpinous procefs of the next a- 


Plate VL 


bove, is of courfe fplit into many heads, but yet hav- » 


ing fuch connection as to give it the form and name 
ofa fingle mufcle, the muLTIFIDUS sPINz. 

- 4.and’5. There are yet’ fmaller mufcular fafciculi 
which ftand perpendicularly betwixt every two tranf- 
verfe, and every two fpinous proceffes, thence they are 
named INTERTRANSVERSARII and INTER-SPINALES. 


CXXX. The sprnauis cervicis is that which is 
implanted into the {pines of the cervical vertebrae ; but 
becaufe it does not go from {pine to fpine, like the fpi- 


nalis dorfi, but from tranfverfe proceffes to {pines, it. 


has been named by Winflow, semi-sPINALIS, Or, TRANS- 
VERSO-SPINALIS COLLI. It arifes from the traniverfe 
proceffes of the fix upper vertebre of the back, and is 
inferted into all the fpinous proceffes of the vertebra 
of the neck, except the firft and laft; and it extends 


the neck, or, by its obliquity, may contribute to the 


turnings of the neck, or to bending it to one fide*. 
CXXXI. The sprnatrs poxsr arifes from two {pi- 
nous proceffes of the loins, and from the three lower 
fpines of the back, and pafling two fpines untouch- 
ed, it is implanted into all the {pines of the back, ex- 
cept the uppermoft. This mufcle is. very flender and 
long, and confifts fully more of tendon than of fleth : 
it 


* The TRansversauis cERvicts (vide p.°301.) is that which goes 
from the tranfverfe procefles of the back to the tranfverfe procefles 
of the neck ; while this, the sprnaurs cervicrs, goes fromghe tran 
verle procefles of the back to the fpines of the neck. 


138. 
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it has five feet below, rifing from the. lower {pines of 
the back and loins; and nine feet above, implanted in- 
to the upper {pines of the back. Its a@ion mutt 


raife the fpine, but perhaps it may be equally ufeful 


as a mufcular and tendinous ligament. 

CXXXII. The seMi-sPpINALIs porsI arifes frora the 
tranfverfe procefles of the lower vertebre of the back, 
all but two; and is implanted into the upper {pinous 
procefles of the back, and into the firft fpine ct the 
neck *; “ 

CXX XII. The mvULtiFIbus SPINE, runs from the 
facrum along all the fpine, to the vertebra of the 
neck ; and isa comprehenfive and true way of de-_ 
feribing many irrégular portions of flefh, which authors 
have divided into diftind mufcles+.- It 1s a continu- 
ed flefhy indentation, from tranfverfe procefS to {pine, 
through all the vertebre of the back, neck and loins. © 

It begins both tendinous and flefhy, from the up- 
per convex furface of the os facrum, which is rough 
with {fpines, from the adjoining part of the iltum ; and 
in the loins, it arifes from oblique procefies; in the 
back, from tranfverfe proceffes; and again from: ob- 
lique procefles, among the cervical vertebree. 

Its origin in the loins, is clofe to the {pine, being 
from the upper oblique proceffes,.and from the root 
ofthe tranf{verfe procefles. In the back it arifes from 

he tranfverfe proceffes, and therefore, arifes there by 
more 


* This is of courfe the TRANSVERSO-sFINALIS Dorst of Winflow. 

f TransvERso-sPINALIS LUMBOKUM, veterib. SACER. SEMI-SPINALIS 
INTERNS, five TRANSVERSO-SPINALIS DORSI. SEMI-SPINALIS, five TRANS- 
VERSO-SPINALIS COLLI, pars. interna.—-Winflow. TRANSVERSALIS LUM=_ 


BORUM, vulgo SACER. TRANSVERSALIS DORSI. 'TRANSVERSALIS COLLI. 


— Douglas. 4 


\ 


\ 
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more diftiné heads. In the neck again, it arifes from plate vi. 
the lower oblique proceffes, more confufedly. 

Its bundles or fafciculi are inferted into the fpinous 
procefies, fometimes into the fecond, or even into the 
third or fourth fpine, above that from which the 
bundle arifes ; for the tendons do not ftop at that {pi- 
nous prtocefs which they firft touch, but go upwards, 
- taking attachments to other two or three, and mixing 
their tendons with thofe of the faficuli, above and be- 
low; and thefe tendons, reach from the firf of the 
loins, to all the vertebre up to the atlas, which is the 
only one not mcluded. 

The ule of the multifidus {pinz, is to’ retain the 
{pine from being too much bent forward; for thele 
mufcles ferve (as I have obferved) the purpofe of a 
ligament, and the beft of all ligaments, having a de- 
gree of ftrength, exactly proportioned to the neceflity 
for ftrength. It alfo moves the fpine backwards, 
though perhaps it is lefs ufeful in this, than as a li- 
gament; for we findit as ftrong in the vertebrae of 
the back, which have little motion, and that little, 
very flow and general. It feems rather intended to 
moderate the lateral motions of the vertebre, than 
to produce them: When it acts, its chief ufe is el- 
ther to refift the {pine being bent forward by a 
weight, or to erect the fpine. 7 

CXXXIV. The INTERSPINALES COLLI, DORSI and r34 
LumBoruM, have varieties, fo little interefting, that 
they need hardly be defcribed. The inTER sPINALEs 
CoLLI are ftronger, becaufe the neck has many and 
- guick motions, and the bifurcated {pines of the neck 
give broader furfaces for thefe mufcles, The INTER 


Qq SPINALES 
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SPINALES DORSI are almoft entirely awanting, becaufe 
the {pines of the back are clofe upon each other, and 
the vertebre are almoft fixed. The inTERsPinaLes 
in the Lorns, .are rather tendons or ligaments, than 
‘proper mufcles. | | 
CXXXV. The INTER-TRANSVERSALS, are again 
flronger and fuller in the neck, becaufe of the lateral 
motions of the neck being free, and its tran{verfe pro- 
ceffes forked. ‘They are in more. numerous bundles, 
where the motion is greateft, viz. betwixt the atlas 
and dentatus; and it is there, that Albinus counts his 
INTER-TRANSVERSALES CERVICIS, PRIORES-LATERALES, 
&c. The inter-tranfverfarii are awanting in the Back, 


giving place to the ligaments, by which they are tied 


to each other, and to the ribs; but in the Lorns, the 
inter-tran{verlarii are again fifo for the lateral or 
twifting motions of the loins. 

The mufcles on the fore part of the head and neck 
will complete the catalogue of thofe belonging to the 


f{pine, and they are the chief antagonifts to the muf- 


cles which I have been defcribing. 

CXXXVI. The platysma mMyoiprs* is a very 
thin mufcular expanfion, like the cutaneous mufcle in 
animals. It is fpread over the other mutcles, imme- 
diately under the fkin, and covers the whole Bauk and, 
lower part of the face. . 

It arifes from the cellular fubftance and aponeu- 
rofis, which cover the peCtoral mufcle the deltoid 
muicle, and the clavicle. Its origin is by long fepa- 
rate flefhy flips; it goes any a thin integument over 

the 


\ 


* The piatysma-myorpgs, is alfo named muscuLus CUTANEUS 
LATISSIMUS COLLI, and QUADRATUS GENE, ~ 
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the neck, and is firft inferted about the depreffor an- Plate Vi. 
guli oris, and then going over the maffater, is loft be- 
twixt the mufcles and the integuments of the cheek. 

Perhaps it ferves alfo to pull down the {kin of the 
cheek, and the angle of the mouth; but its chief in- 
fertion is into the lower jaw, and its ufe to pull it 
downwards. | 

CXXXVIT. Masroipevus.—This mufcle arifes part- 137. - 
ly from the clavicle, partly from the fternum. Albinus 
reckons it two mufcles, the STERNO-MASTOIDEUS, and. 
CLEIDO-MASTOIDEUS ; a more common name, is the 
_ §TERNO-CLEIDO-MASTOIDEUS ; but here, as in other 
things, I adhere to what is plaineft. And the moft fa- 
miliar and ealy name is, mufculus MAsrorpEus, condi- 
dering the clavicular portion, as an addition only. 

Its origin, from the upper part of the fternum, is 
pretty round. It arifes again flat from the fore part of 
the clavicle; and this fecond origin is broad and flefhy, 
while the firft one is tendinous and pointed. Thefe 
two heads, form together a very big ftrong bellied 
flefhy mufcle, which is inferted into the maftoid pro- 
cefs, by a broad tendon, which indeed furrounds. the 
mattoid procefs, and from that, extends {till backwards, 
towards the lambdoidal future. When one of the 
maftoid mufcles acts, it turns the head to one fide ; 
when both a, they pull the head directly forwards. 

CXXXVIII. ReEcrus INTERNUS CAPITIS Major. 
There are three mufcles on each fide, lying under the 
cefophagus, trachea, and great veflels, flat upon the fore 
part of the vertebra ; and this is the firft and longett. 

Although this be called rectus, it is oblique, and 
running rather on one fide; forit arifes from the tranf- 
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verle procefles, of the five lower vertebrex of the neck, 
and it is inferted into the cuneiform procefles of the 
occipital: bone, juft before the foramen magnum. 

CXXXIX. Recrus iNTERNUS MINOR. This is an 
exceedingly finall mufcle ; refembles the obliquus pof- 
terior of the head. It lies immediately under the rxc- 
Tus Major: It arifes from the fore part of the body 
of the firft vertebra, the atlas, and going (like the 
other rectus) obliquely inwards, it is inferted into 
the occipital bone, near the condyle. 

CXL. And the Recrus capiris LATERALIS, is ano- 
ther {mall mufcle like the former, which arifes from 
the tranfverfe proceffes of the firft vertebra, and is in- 
ferted into the fide of the cuneiform procefs of the 
occipital bone. It les immediately under the exit of 
the great jugular vein. ont 

CXLI. Lonevs cottr. This is the chief of thofe 
mufcles which lie upon the fore part of the neck ; it 


is very long, arifing from the flat internal furface of 


the vertebre of the back, to go up along thofe of the 


neck, | 
Its origin is firft within the thorax, from the three 


“uppermoft vertebrae of the back, from the flat part 


of their bodies, and then from all the trantverfe pro- 
eefies of the neck, except the three upper ones. It is 
inferted tendinous into the fore part of the fecond 
vertebra of the neck, where the oppofite large mutf- 
cles meet in one point almoft *. | 

All thefe mufcles, which lie thus flat upon the plain 


furface of the vertebre of the neck, pull the head and 
neck 


* The longus colli mufcle is in part covered by the re€us 


maj or. 
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neck directly forwards ; or when one acts, they are of piste Vi 
ufe in pulling it towards one fide ; though I rather fup- 
pofe, that that motion, is performed by the external 
mutcles. 

CXLIT. The scatenus I confider as one iiatelé 3 for 142. 
it is one in origin, infertion, and office. Its origin is 
from the whole upper furface of the firft rib, from its 
cartilage backwards, and alfo from the fecond rib; 
and its infertion is into the tranfverfe proceiles of the 
vertebre of the neck. But by its broad origin, and 
its very long infertion, it gives opportunity for divid- 
ing it, into, feveral fafciculi; and accordingly it has 
been fo divided; but thefe divifions are entirely mo- 
dern, artificial, and unnatural. ~The ancients con-. 
fidered it, as one triangular mufcle : Winflow divided 
ed it into two, the primus and fecundus; Cowper into 
three ; Douglas into four ; and Albinus divides it into 
five mufcles. The ancients called it ftalenus, from its 
refemblance to the {calen triangle ; and the true ana- 
tomy, is to confider it as one great triangular mufcle, 
flat, and ftretching from the ribs to the neck, clofing - 
- the thorax above, and giving patlage to the nerves and 
| veflels of the arm. 

if it-were to be defcribed in diftinét partici: it 
would be in three parts. The anterior portion arifes 
from the tran{verfe proceffes of the fix lower verte- 
bree of the neck, and is inferted into the flat part of 
the firft rib hard by its cartilage. The middle portion 
from the four lower vertebre, goes to the outer edge 
- of the rib, and extends along all its length. The pol- 
terior portion is the thinnett and longett, for it arifes 
from the tranfverle procefles oi the fecond, third, and 

tousth 


= 
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fourth vertebra. It is inferted into the upper edge of 
the rib, about an inch or more from its articulation 
with the {pine. 

The firft head is tendinous and flefhy at its infertion 
into the rib; but the fecond and third heads are ten- 
dinous, both in their origins and infertions. 

The artery goes through the flefh of the firft por- 
tion, about an inch above the axilla. 

The nerves pafs in the interitice betwixt the firft 
and fecond portions. 

The office of the fealenus mufcle is to pull the neck 
to one fide, or to bend the head and neck forward, 


when both act; and when the neck is fixed back- 


wards, they may perhaps raife the ribs ; for afthmatics 
are obferved to throw the head backwards, 1n order to 
raife the cheft with greater. power. 


CHAP. 


CHAP. VI. 


OF THE MUSCLES O* THE ABDOMEN, AND 
OF THE DIAPHRAGM. 


‘Tue abdominal mufcles cover in the belly, contain PN 
the bowels, and take a firm hold upon the pelvis and 
the trunk. The diaphragm, again, isa moving parti- 
tion betwixt the thorax and the abdomen, and the dia- 
_ phragm prefling down the bowels upon the abdominal 
mufcles enlarges the thorax, and the abdominal muf- 
cles re-acting pufh the bowels back upon the dia- 
phragm, and comprefs the thorax. ‘Thus, the alter- 
nate yielding and re-action of the abdominal mufcles 
and diaphragm performs breathing, agitates the bowels, 
promotes the circulation, expels the foeces and urine, 
affifts the womb in the delivery of the child. And, 
with all thefe important ufes, the abdominal mufcles 
_ bend and turn the trunk, and fix it for the ftronger 
. ations of the limbs. They fteady the body in lifting 
weights, in bearing loads, in all our more violent ex- 
ertions they often give way under this double oflice 

of breathing, and of ftraining, along with the reft of 

the body ; and the bowels coming out through their 

natural 
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natural openings, or by burfting through the interfti- 
ces of their fibres, form hernize of various kinds. 
Whence the anatomy of thefe mutcles i is moft intereft- 


‘ing to the furgeon. 


The mufcles of the abdomen are five on either fide. 


nt The outer oblique mufcle, to which the names of 


DESCENDENS, DECLIVIS, and Major, are added, becaufe 
it is the outermoft of all the abdominal mutcles, be- 
caufe it is the largeft, covering all the fide of the ab- 
domen with its flefhy belly, and all the fore part of the 
abdomen with its broad expanded tendon ; and it is cal- 
led declivis, or defcendens, becaufe its flethy belly be- 
gins above, upon the borders of the thorax; and be- 
caufe both its mufcular and tendinous. fibres shiek lie 
parallel to each other, run obliquely from above down- 
wards and inwards. 

2. The opL1Quus INTERNUs is named from its being 
within the firft, and has the names of ascENDENS, vel 
MINoR fuperadded, becaufe its flefhy belly is fmaller 
than that of the’ firft, arifes below, chiefly in the 
haunch-bone, and all itsfibres go from below upwards, 

3. The rransversaLts lies under all the others, and 
next to the cavity of the abdomen, and has but one 
name, which alfo is derived from the direction of its 
fibres running acrofs, or round the abdomen. 

4. The rectus, fo named, becaufe of its running on 
the fore part of the abdomen, in one ftraight line from 
the pubis to the fternum. 

5. The pyramMipat mutcle is the only one named 
from its fhape. It is a fmall neat conical mutcle, 
which arifes from the os pubis, by a broad bafis, and 
has its apex turned upwards; but it is not always found, 

294 for 
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dor it is only : as a fupplement to the reéti mufcles, and Plate VI. 
asa part of them, whence it has been named muscu- ao 
LUS SUCCENTURIATUS, Orfupplemientary mufcle. | 
CXL. The exterwat optigue mufcle arifesfrom 43 | 

the ribs, and, like all the others which arife from ribs, | 
isa ferrated mufele. It comes ftom the eight. lower 
ribs, by diftin® flefhy tongues, one from each rib. 
Thefe fetta are mixed with the indentations of the 
ferratus major anticus mufcle, which goes off in an 
oppofite dire@ion. The origin of the muféle lying 
broad upon the border of the cheft, it is its thickeft 
and moft flefhy part, whence its fibres go down all in 
one diréction, parallel with each other, but oblique 
with refpe& to the abdomen. Its flefhy belly ceafes 
about the middle of the fide. Its flat fheet of tendon 
goes over the fore part of the belly; till it meets its fel- 
low exaGtly in the middle, fo that one half, or the back 
part of the abdomen is covered by its flefhy belly, and 
the fore part by its tendinous expanfion. 

. The mufcle meets its fellow in the middle of the 
belly ; and this meeting forms (along with the other 
tendons) a white line from the pubis to the fternum, 
which is named Linga ALBA. It alfo, before it reaches 
the middle, adheres to the flat tendon of the tranfver- 
falis. This meeting is about four inches on either fide 
of the linea alba, and is a little inclined te the circular, 
whence it is named linea femilunaris. And, finally, 
this mufcle is implanted into the fpine of the ilium, 
flefhy about the middle of the ilium, tendinous at the 
-forepart, or {pinous procels of the ilium, and ftill ten- 
dinous into the whole length of that ligament, which 
extends from the {pine of the ilium to the creit of the 


es : . 
Rr : This 
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This is the whole of its infertion, viz. all the length 


of the linea alba, from the pubis to the fternum, the 
fore part of the fpine of the ilium, and the liga- 
ment of Paupart, which, though it is. commonly 
thought to be but the tendon of the external oblique 
{ftretching from point to point, 1s, in truth, a diftindt li- 
gament, nagar pdant of the lendom and ftronger than 
it. 

CXLIV. Os_tieuus INTERNUS ABDOMINIs.----The 
chief part of this mufcle arifes thick and flefhy from 


all the circle of the {pine of the ilium, with its fibres. 


directed upwards. But, to be accurate, we muft de- 
{cribe it as arifing from the whole length of the fpine 
of the ilium, from the joining of the ilium and facrum, 


from the {pines of the facrum itfelf, and from the three | 


lower fpinous proceffes of the loins * ; and, laftly, it a- 
rifes from the ligament of the thigh, at its end next to 
the ilium; but ftill the chief belly is at the iliac fpine. 
From that it fpreads upwards in a radiated form; the 


_ central fibres only are direét, going acrofs the abdo- 


men to the linea alba; the higher fibres afcend and 
go towards the fternum, and the lower ones go oblique- 
ly downwards to the pubis. Its flat tendon is like that 
of the external oblique, and it is inferted into the car- 
tilages of all the falfe ribs, into the fternum, and into 
the linea alba, through its whole Jength. 

CXLV. The TRANSVERSALIS ABDOMINIS runs dire¢t- 


ly acrofs the belly. It arifes flefhy from the inner fur- » 


face.of the fix lower ribs, where its digitations mix 
with thofe by which the diaphragm arifes, tendi- 


nous, | 


* This origin from the fpinous proceffes of the loins, isa thin 
tendon, common with the ferratus and latiffimus dorfi mufcles. 
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nous from the tranfverfe procefles of the four liner Tie 
jJumbar vertebrz; from the whole {pine of the os ili- | 
um, and from a part of the femoral ligament. Upon 

the whole, its origin is like that of the inner oblique 
mufcle, its fibres go acrofs the abdomen, and its tendon 

is inferted into the whole length of the linea alba. 

‘The fucceffion in which thefe three mutfcles arife 
from the cheft, is this: The external oblique mufcle 
lies broad upon the outfide of the cheft, and fo its 
tongues mix with the tongues of the ferratus anticus ~ 
major. The internal oblique mufcle again rifes lower 
down the thorax, from its edge, from the cartilages of 
the ribs. The tranfyerfe mufcle arifes within the tho- 
_rax, from the internal furface of the ribs, oppofite to 
where the tongues of the external oblique lie; and the 
diaphragm arifing from the fame ribs, mixes its indigi- 
tations with the traniverfalis, fo that Cafpar Bartho- 
lin, obferving this indigitation to be very curious in the 
larger animals, believed the diaphragm and trani{verfe 
_mufcles to be but one great trigaftric, or three bellied 
mufcle, furrounding all the abdomen. 

- CXLVI. The rect1 mufcles cover the abdomen on 146. 
its fore part, in a line from the pubis to the fternum, 
_and they belong fo equally to the flernum and to the . 
pubis, that it is indifferent ~which we call their origin, 
and which their infertion. The origin (asI fhould call 
it) of each rectus mufcle is in the fternum, is broad 

- and flefhy, lies upon the outfide of the flernum, co- 
vering part of the fternum, and all the xiphoid carti- 
lage, and touching and mixing its fibres with the great 
pectoral mufcle. It.is about four inches broad all 
i: down the abdomen, and terminates at the fide of the 
Rry fymphifis 
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Eig Vil. fymphilis pubis, with a flat and pointed tendon about» 
an inch in length, and about an inch broad. This’ 

mufele is crofled at intervals by four tendinous in- 
terfections, which divide it into five diftiné bel- 
lies. Commonly there are three bellies above the. 
umbilicus, and two below ; but the recti mufcles are 
the leaft regular of all the mutcles of the abdomen. 
Vefalius, Albinus, and Sabbatier, were thought to have 
found the rei abdominis extending up to the throat. 
But it is now found that Vefalius had only reprefented 
the mufcles of a monkey, or ef a dog, which are very 
long, upon the thorax of 4 human fubje& *. Sabba- 
tier, upon revifing his notes, retraéts what he had {aid >> 
And Albinus alfo is fuppofed to have feen only a pro- 
duction of the mattoid mucle, extending down the 
breaft; for irregularities of this kind are very often 
found. | 
CXLVII. The ryramipat muicles are as a fupple- 
ment to the re@ti. There isa fmall neat pyramidal muf- 
cle on each fide, or rather a triangular mufcle, flefhy. 
through its whole extent and length, with its bafe turn-. 
ed towards the pubis, and its apex towards the umbili- 
cus 3 fo that its origin is in the creft of the pubis, and its’ 
pointed infertion in the linea alba: and though the ros 
ey es aol 93 have been fuppofed by Maffa to relate to the pe- 


nis, 


x 4]« 


} “ Porro (t) linea infignitur, que carneam re@ti mufculi par- 
“ tem finit, queeque ultima ipfius infertionis in homine eft portio, 
‘+ uti in quarta tabula ad charaGterem n. eft cernere. Intercape- 
“ dine igitur ab r. ad s. pertinente, fe offert reCti srmr® abdomi- 


* nis mufculi tendo, feu membrana, excarnifve mufculi pars; t. au- 


“A 


‘ tem indicat carneam mufculi fedem, prime cofte et fecundz 
‘ thoracis infertam, eftque latus ille tendo hominibus haudqua- 
Fe laisse ut in cadatis fimiis, et canibus confpicuus.” 

| Vesauius, P. I 56. 
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nis, or by Fallopius to belong tothe urinary bladder, their Plate VIL.- 
true ufe is only to affift the reQus to draw down the fter- ai 
num, and tighten the linea alba, and fo to give greater. 
power to the oblique and tranfverfe mufcles. The py- 
ramidalis is fo irregular a mufcle, that fometimes two 
are found on one fide, and none at all on the other. 
Sometimes two on each fide; fometimes there is but 
one, and very often they are awanting, the belly of » 
the re€tus coming quite down to the pubis. | 

1. The LINEA ALBA Is the common meeting of all the 
thin flat tendons, and therefore we call it their infer- 
tion, being the common point towards which they all 
att; it is white, by the gathering of all the colourlefs 
tendons. i 

2, The Linza seMiLuNaris, is aline of the fame white 
appearance, of a circular form, and produced by the 
meeting of all the tendons, on the edge of the rectus 
mufcle, to form a fheath for it. 

3. The sHzatH for the RECTUS MUSCLE, , does not ad- 
mit of fo brief a definition as thefe: It has been com- 
monly fuppofed to be formed in a very curious manner, 
chiefly by the broad tendon of the obliquus internus, 
which being the central mufcle, betwixt the two other 
layers, is fuppofed to have its tendon fplit into two 
thin fhéets; that the outermoft fheet adheres to the 
outer oblique mufcle, forming the outer part of the 
fheath, while its inner fheet adheres to the tendon 
of the tranfverfe mufcle, forming the inner part of 
the fheath; but this is too intricate, and can hard- 
ly’ be proved by difietion. Cowper expreffes his 
doubts about this dodtrine of the tendon of the in- 
ner oblique mufcle being {plit into two layers ; andi 

6 | think 
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Plate VI. think the trueft defcription is this, that all the tendons 
& VIIL ; 
meet, and adhere in the femilunar line; that they im- 
mediately part, to form this fheath; that the flat ten- 
dons of both the oblique mufcles, go upon the outer 
furface of the rectus, to form that fide of the fheath ; 
that the tendon of the tranfverfe mufcle, only lies 
under the rectus, forming the lower part of the fheath, 
and that it is unaflifted by any lamella of the inner 
oblique mufcle: That the fheath is complete at the 
fore part, or over the mufcle ; but that under the muf- 
cle, the fheath ftops about five or fix inches above 
the pubis,. and that there, the recti mufcles (or in 
their place the pyramidal muicles), lie bare upon the 
bladder, and other abdominal vifcera, lined only by 
the thin peritoneum *. And that this back layer of 
the fheath, is thinner and more delicate, and but lit- 
tle attached to the back part of the rectus mufcle, 
which is eafily raifed in diflection, while the fore part 
of the fheath adheres firmly to the fore part of the 
mufcle, forming thofe crofs bands, or tendinous inter-: 
fections, which. divide the re€tus into bellies, and the 
fheath where it lies over the mufcle, cannot be diffec- 
ted, without a degree of violence, either to the fheath, 
or to thefe tendinous interfections. 

4. The umBiticus is that opening, in the centre of the 
abdomen, in the middle of the linea alba, through 
which the nutritious veffels of the foetus pafs. The 

veflels 


* Cowper had never obferved this, but once that the lower part 
of the rectus, was not lined by the tendon of the tranfverfalis. 
He concluded, that, in this inftance, it was a {porting of nature ; 
“fo much alufus nature, that accidents like this might be the 
“ caufe of certain ruptures.” 


AND OF THE DIAPHRAGM. 319 


veffels have degenerated into ligaments in the adult, plate vu. 
and the umbilicus is clofed in the form of a ring ; but eons 
fometimes it is forced by violent action, and the vi- 
{cera come out by it, forming umbilical hernia. 
5. The rinc of the aBDOMINAL MUSCLES, Is that open- 
ing near the lower part of the abdomen, juft over the 
pubis, through which the fpermatic cord paffes. in 
man, and the round ligament of the womb in wo- 
men. ret" . 
Cowper (p. 5.) fays, that the {permatic cord pafles 
through feparate rings, in each of the three abdomi- — 
nal mufcles ; and like older authors, he makes’ nature 
exceedingly wife, in placing the rings not oppofite to 
each other, but one high, and another lower, and a 
third lower ftill, fo as to prevent the bowels falling 
out. But the truth is, that neither the internal ob- 
lique, nor the tranfverfe mufcles, have any fhare at all, 
in the ring, which belongs entirely to the external ob- 
lique mufcle, and is formed iu this way : All the tendin- 
ous fibres of the external oblique, are, like the mufcle it- 
felf, oblique, running from above downwards ; and the 
tendinous fafciculi, are in fome places wider, a little dif- 
joined from each other, and refembling ftripes, crofled 
by fmall threads of tendon, as if the long fibres were 
in danger of parting from each other, fo as to leave a 
gap, -and were held together by thefe crofs threads ; 
and it is in fact a wider and perfect feparation of two 
fibres that forms the ring, and a ftronger interlace- 
ment of crofs fibres, that fecures it from fpliting far- 
ther up. But the chief fecurity of the ring, is by the 
form of the opening ; for it is not a ring, as we call 
it, but a mere fplit in the tendon, which begins about 
an inch and a me above the pubis, is. oblique, and 
é looking 
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Plate Vn. looking towards the pubis, like the fibres which form 
it, and confifts of two legs, or pillars of the ring, as 
they are called; for the upper flip which forms the 
upper part of the opening, goes direGly towards the 

_¢reft, or higheft point of the pubis; the lower pillar, 
or the flip which forms the lower line of the flit, turns 
in behind, gets under the upper. one, and is implant- 
ed into the pubis, within and behind the upper pillar : 
this lower flip, forms at once the lower pillar of the 
ring, and the edge of the femoral ligament. 

Now this croffing of the pillars of the ring, fecures 
it; for the more the mufcle pulls, in prefling upon the 
abdominal vifcera, the tighter is the flit drawn; and 
the obliquity of the opening, gives the direction to 
hernie of the groin, which always ‘point towards the 
pubis, fo as to fall into the fcrotum in men, or into 
the labia pundend t in women, keeping clofe by. the 
groin. 

The fpermatic cord, formed of the veflels, belong- 
ing to the tefticle, pafles through this ring of the ex- 
ternal oblique mufcle ; but as the internal and ob- 

 jique tranfverfe mufcles, form no fhare in the ring, the 
cord paffes by their lower edge, but not through it. 
At the place where the cord pafles the edge of the 
internal oblique mufcle, it fends a bundle of flethy 
fibres down along the cord, which go all along the 
cord, gradually extend towards the tefticle, expand- 
ing and growing thin upon the upper end of the tef. — 
ticle, and gradually difappearing on its body. This is 
_CXLVIII. The cremaster muscLe of the Tzs- 

TICLE, which is a thin flip of fibres from the internal 
oblique mufcle of the abdomen, which is Saupe 
for Ba Sa the tefticle, and for drawing it up ; 

very 
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very thick alte fy ong in the lower animals, as in » boll is, Plate 5 vit 
dogs, &c.; is eafily found ih man, but not always, sia 
being fometimes thin and pale, and hardly to be 
known from the coats upon whi ich it lies. It appe ars 7 
to grow more flefhy in old age, and to be thickened 
in enlargemetits of the beitisle, the better to fupport 
the weight. | 

6. The LIGAMENT at THIGH ais a diftina ligament 
and not merely the tendon of the externa! oblique, 
rounded and turned in: It arifes, from the fpinous 
procefs of the ilium, and i is inferted ihto the creft of 
the pubis. It receives the external oblique niuicle, 
for the tendon i 18 implanted into it. Part of the flefli: 
of the internal oblique mufcles avife from the outer 
-end of the ligament. ~ It forms an arch under the 
pfoas and iliacus internus mufcles, s, W “here ithe great 
artery of the thigh, and its wines nerve; pafs out. 
The great vein, and the ly ini aee of the limb, re- 
turn under it to get t into the abdomen; the lymp sha- 
tic glands of the groin lie ere ; ‘th re wh hole intéerftice 
is furrounded and filled up by cell ular fubltance and 
fat; but it is not firm; the playing of the muh les, 
and the fat, and inguinal glands, keep it open and’ 
lax 5 and the bowels ate apt to fall down here, efpe- 
cially in wonien, where the point of the ilium is high, 
and the arch. wide. So little are femoral hernize, ‘of 
the form of this Sopa: -underftood, that no particu- 
lar cutht ion is adapt ed to this part; for it is fapported 
by the comnion bandage for the hernia of the groin : 

| S ¢ And, 


” ct ligament of the thigh is named alfo the t(navrnal Lica- 
MENT: : the cauraL Arca; the Lica.enrof Patearr ; the LIGAMENT 
of Farnorres, &es 


Plate VIN. 


& VIII. 
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And, a few. years ago, hernia of the groin was not 


even known by anatomifts of the higheft name. For 
Cowper fays, (explaining Paupart’s ligament), “ It ts 
“ not impoffible but that ruptures may fometimes 
‘ happen in this part; and Iam apt to imagine this 
“ to be the cafe when a rupture is very large, and not 
“ to be retained by a trufs.” ? 

It often happens, that in vomiting, in violent cough- 
ing, in ftraining at ftool, or in lifting heavy weights, 
thefe natural openings are forced, and the bowels de- 


feend. The umpiicus is very feldom forced by fud- 


den exertion, for it'is a very firm ring; but it is flgwly 
dilated in pregnancy, and hernia of the navel is in- 
finitely more frequent with women than with men. 
—The opening of the rune is often kept dilated by the 


bowels following the tefticle when it defcends; fo 


that though the accident be almoft forgotten, the 
hernia often appears again in the adult; moft fre- 
quently of all, the ring is forced in ftrong young men 
by hard and continued labour, or by fudden ftraining ; 
but women are fafer from this kind of hernia, becaufe 
the round ligament of the womb is {maller than 
the fpermatic cord, and the ring in them is very 
clofe.—ABDOMINAL HERNIZ& are thofe which come not 
through any natural opening, but through the inter- 
ftices of the mufcles, by the parting of the muicu- 


lar fibres by an accidental wound in the abdomen, or 


by the operation of the Cefarean fection ; for a wound 
of the abdominal mufcles feldom heals fo neatly as 


- 


not to Bae fome fall interftice, through which the. 


bowels protrude. ‘Thus any point may be forced by 
violence, any of the openings, or all'of them may be 
relaxed 
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relaxed by weaknefs, as in dropfical or other lingering plate vir. 
difeafes: for it is from this caufe that herniz are more” vie 
frequent in childhood and in old age, by the laxity 
which is natural to childhood, or by the weaknefs 
natural to the decline of life. Often there feems to be a 
hereditary difpofition'to hernia in certain houfes, the 

form of the openings of the abdomen being wider in a 
whole family, juft as the features of the face are pe- 
culiar. And I have feen a child with all thefe open- 

ings ‘fo particularly wide, that upon the flighteft 
coughing or crying, hernize came down at. every pof-. 
fible Joint, at the navel, the icrotum, the thigh, and 

in the fides of the abdomen, all at once ; or, as one 
tumour was reduced, another arofe. 

The effects of the abdominal mufcles, in moving 
the trunk cannot be miftaken. The recti pull the 
ribs downwards in breathing, flattening the belly, and 
bending the body forwards. The two oBLiquE MUSCLES 
of one fide aGiing, turn the trunk upon its axis; but 
the oblique mufcles of the oppofite fide aGing, co- 
operate with the rectus in flattening the belly, and 
bending the body: and the TRANSVERSE MUSCLES tighten 
the linea alba, fo as to give effect to all the others; 
and particularly they brace the fheath of the re¢ti 
mufcles, fo as to give them their true effed. 

CXLIX. The prapuracma ts a Greek word, tranf- 19. 
lated inter-feptum, the tranverfe partition betwixt 
the abdomen and the thorax, the midriff; but it is not 
-ynerely a tranfverfe partition, It is a mee divifion 
betwixt the thorax and abdomen; and not only is 
the middle railed into a vaulted f form, but its obli- 
quity is fuch, that though its fore part be as high as - 


fy the 


"sna and xiphoid cart rtilage : from all the falfe ribs ; 
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.the flernum, its lower and back part arifes near the 


pelvis from the lowelt vertebra of the loins. 

Ets sais Git reular muicle, which i fs flefhy towards its 
borders, and tendinous in. the centre ; which is con- 
vex towa ards the thorax, and concave towards the ab~. 
domen ; “becoming plain, or aly noft fo, where it prefles 
againgt the abc dominal mulcle: es in drawing the breath ; 

and returning to:its convex form, when the sbdoeat: 
1: a mufcles react in puthing j it back into the thorax. 

Phe diaphragm arifes, by one broad flefhy attach- 
ment, from all the horde ers of the cheft, forming the 
upper or ereate r mufcle of the diaphragm ; and it 

ariles below, by many fmall tendinous feet, from the 
fore part of the loins, which meeting, form what Is 
er ailed the leffer mufcle of the diaphragm. rit, The 
GREAT or UPPER mutcle arifes, firft, from under the xi- 
phoid cartilage, and from the lower furface of the 
fernum. 2dly, From all the falfe ribs ; from the carti- 
lage of the feventh, eighth, and aie) ribs ; and from 
e bony parts of the tenth and eleventh ribs, and 
from the tip of the twelfth rib. All thefe origins are, 
of courle, flelhy digitations or tongues which inter- 
TIX with thofe of the ‘tranfverfe mutfcle of the abdo- 
men. adly, From. the tip of the twelfth rib to the lum- 
bar vertebrae, there is a ligament extended, which, 
coing like a an arch over the pfoas and quadratus lum- 
borum mufcles, is named LIG AMENTUM ARCUATUM ; 
and from this another part fill of the great mufcle of 
the re diaphragm arifes. “Thus the upper mufcle of the 
diaphragm has four chief origins, viz. from under the 


: 
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from the ligamentum arcuatum ; ant in — from Plate VIL, 
all the borders of the chef, ee the xiphoid cartis _ 
lage quite round to the vertebree of the loins. 

2. The Lesser muscLeof the piapuracm, which arifes 
from the {fpine, begins by four fmall flender tendinous 
feet on each fide. ‘Lhe firft of thefe, the longeft one, 
arifes from the fecond vertebra above the pelvis: it 
goes from the flat fore part of its body, and adheres 
to the fore part of all the lumbar vertebre as it 
mounts upwards. The fecond rifes from the third 
vertebra, but farther out towards the fide of the ver- 
tebra. The third arifes from the fide of the fourth 
vertebra. And the fourth tendon of the diaphragm 
arifes from the tranfverfe procefs of the fame fourth 
vertebra of the loins.. But indeed we ought, in place 
of this minute demonfiration, to fay y, that it arifes 
from the four uppermotft lumbar vertebree by four 
-tendinous feet, flat and gliftening, and adhering clofely 
to the fhining ligament with which the bodies of the 
vertebrae are ftrengthened ; that thefe tendons foon 
join to form a {trong round flefhy leg, which is called 
the crus diaphragmatis ; of which crura, the left, is the 
fmaller one: and that thefe crura, joining, mixing, 
and. crofling their fibres, form.a ney belly, the lefler 
muicle of the diaphragm. | 
3. The Tenpon in the centre of the diaphragm is 
determined i in its fhape by the extent of thefe flefhy 
bellies ; for the great mufcle above almoft {urrounds 
the central tendon. ache fmaller mutcle below meet- 
ing it, the two divifions give it a pointed form be- 
hind; the tendon has the figure of a trefoil leaf, or of 
‘the ae painted upon playing cards, ‘The middle 
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line of this tendinous centre is fixed by the mem- 
brane which divides the thorax into two ; the two fides 
go upwards into the two fides of the cheft, each witha 
form like the bottom of an inverted bafin ; their con- 
vexity reaching within the thorax, quite up to the level 
of the fourth true rib: the proper centre of the dia- 
phragm is fixed by this conneétion with the mediaf- 
tinum, that its motion might not diforder the action 
of the heart, which refts upon this point, and whofe 
pericardium is fixed to the tendon: but the convexity 
of either fide defcends and afcends alternately as the 
diaphragm contra¢ts, or is relaxed ; {o that it is chiefly: 
thefe convexities on either fide, which are moved in 
breathing. 

Thus, is the diaphragm compofed of one great and 


circular mufcle before ; of one fmaller circular muf- 


cle behind; and of the triangular tendon, as the 
centre betwixt them: and both in its flefhy and ten- 
dinous parts, it is perforated by feveral veflels pafling 
reciprocally betwixt the thorax and the abdomen. 

Firft, The aorta, or great artery of the trunk, pafles 
betwixt the crura or legs of the diaphragm, which, 
like an arch, ftrides over it to defend it from preffure. 

Secondly, The ozsopHacus pafles through the dia- 
phragm, a little above this, and to the left fide: its 
paffage is through the lower flefhy belly, and through 
the moft flefhy part of the diaphragm : and the mufs 
cular fibres of the crura diaphragmatis firft crofs un- 
der the hole for the cefophagus; then furround it; 
then crofs again above the hole; fo that they form 
the figure of 8: and the cefophagus is fo apparently 


cemprefied by thefe furrounding fibres, that fome 


‘anatomitts 
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anatomifts have reckoned this a fort of fphinter for Sage VE, ; 
the upper orifice of the ftomach. saa 

Thirdly, The great vena cava goes up from the 

abdomen to the heart, through the night fide of the 
diaphragm ; and this hole being of a triangular form, 
being in the hard tendon, and larger than the vein 
requires, there is no danger of ftrangulation in the 
vein. 
_ The tendon is compofed of fibres which come from 
the various fafciculi of this mufcle, meet and crofs 
each other with a confufed interlacement, which Al- 
binus, has been at much pains to trace, but which 
Haller reports much more fenfibly: ‘“ Intricationes 
“ varie et vix. dicende ;” irregular and confufed, 
crofling chiefly at the openings, and efpecially at the 
vena cava, the triangular form of which feems to be 
guarded in a moft particular way. : 

The lower furface of the diaphragm, is lined with 
the peritonzeum, or membrane of the abdomen; and 
the upper furface, is covered with the pleura, or mem- 
brane of the cheft, The hole for the vena cava is fo 
‘large, that the peritoneum and pleura meet, and touch 
each other through this opening, all round the vein. 

The chief ufe of the diaphragm is in breathing, and 
in: this office it is fo. perfect, that though there be a 
complete anchylofis of the ribs (as has often happen- 
ed), the perfon lives and breathes, and never feels the 
lofs, The diaphragm is, in its natural ftate, convex 
towards the thorax ; when it ads, it becomes plain, the 
thorax is enlarged, and, by the mere weight of the air, 
the lungs are unfolded, and follow the diaphragm. 
No vacuum is eyer found betwixt the diaphragm and 

the 
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Plate VI the lungs; but the lungs follow the ribs and dia- 
' phragm‘as clofely as if they adhered to them; and 
indeed when they do adhere, itis not known by any 
‘diftrefs. So we draw in the breath, and when the ab- 
dominal mufcles react, the diaphragm yields, goes 
back into the thorax, and grows convex again, by 
which we blow out the breath; and while. the dia- 
phragm is acting, the paoncnet mufcles are relaxed, 
yield, and are pufhed out, and leave the ribs free, to 
be raifed by their levator mufcles. And again, when 
the abdominal mufcles re-aét, the’ diaphragm, in its 
turn, yields fo, that they at once force up the dia- 
phragm, and pull down the borders of the thorax, af- 
fifting the ferrated mufcles which deprefs the ribs.’ 
There is alfo in every great fun@tion, fuch a wonder- 
ful combination of ations confpiting to one end, as 
cannot be even enumerated here. But the alternate ac- 
tion and réaétion of the abdominal mufcles draws in 
and expels the breath, promotes the circulation, and’ 
gently agitates the bowels, while their more violent: 
actions difcharge the feces and urine, and affift the: 
womb ; and vomiting, yav wning, coughing, laughing, 
crying, hiccup, and the réft, are its ftronger and irre- 
gular actions. The diaphragm might well be named; 
by Haller, “ Nobiliffimus poft cor mufculus.” And! 
Buffon, who affected the character of anatomift with 
‘but little knowlege of the human body, might miftake 
‘its central tendon for a nervous centre, the place of alll 
motions, and almoft the feat of the foul. For the ani 
_ cients confounded the names and ideas of tendon and 
nerve. And, in ficknefs and oppreffion, lownefs ant 
fighing, in weeping or laughing, in joy or in fear, ail 
our feelings feem to concentrate in this part. 
CHAP 
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THE MUSCLES OF THE PARTS OF GENERATION, 
AND OF THE ANUS AND PERINAUM. 
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‘Tue mufcles of the parts of generation follow this di- 
vifion of the abdominal mufcles, more naturally than 
any other. | 
_ ‘The erecror penis is a {mall and flender mufcle, 
which goes over the crus penis, and braces it back to 
the pubis. Thé eredtores are fuppofed (by prefling 
the penis againft the pubis) to comprefs the great vein, 
and fo caufe ereGion. The acczLzZRATOR URINE is a 
mufcle which furrounds all the bulb of the urethra, 
and acts by a fort of fubfultus in difcharging the laft 
drops of the urine, and in throwing out the femen. 
And the TRANSVERSALIS perinei, which goes acrofs the 
perieum, belongs rather to the anus than to the 
penis. The spHINCTER ANI is a circular bundle of fibres, 
which furrounds the orifice of the anus, and contracts 
it; and the levator aniis a flat thin mufcle, which 
 S | lines 
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Plate Vill. lines the pelvis, furrounds the rectum like a funnel, 


150. 


and being fixed round the margin of the anus, raifes it 
up; and the coccyczus is but a part of it. The pz- 
TRUSOR URIN is the mufcular coat of the bladder, and 
the SPHINCTER VESIC# is not eafily diftinguifhed from 
the detrufor utinz, being but the fibres of it, only 
thicker and ftronger at the lower and narrower part of 


the bladder. 


‘The penis is compofed of two crura, or cavernous 
bodies, which arife from the branch of each os ifchium, 
which foon meet to form the body of the penis; and of 
the corpus cavernofum urethra, which furrounds the 
urethra, is attached to no bone, but begins jutt be- 
fore the circle of the anus, by a bulging, which is call- 
ed the bulb of the urethra ; and the eredlor penis lies 
along the crura, to draw them back to the pubis; and 
the accelerator furrounds all the bulb, and-ads in ex- 
pelling the femen, or the laft drops of urine. : 

CL. The Erector PENis is a delicate and flender 
mufcle, about two inches in length. It lies along the 
face of the crus penis of each fide. And when the 
crura penis are inflated, the erectors are feen of their 
proper length and form, The erector of each fide 
rifes by a flender tendon from the tuberofity of the os 
uchium. It goes flefhy, thin, and flat, over the crus 
penis, like a thin covering. It ends ina delicate and 
flat tendon, upon the crus penis, about two inches up ; | 
and the tendon is fo thin and delicate, that it is hardly 
to be diftinguifhed from the membrane of the caver- 
nous body. : 

The erectors lying thus on the fides of the penis, 
have been called coLaTERALES PENIS, OF ISCHIO-CAVER- 

NOSI, 


ee 6 - 
GENERATION, ANUS, AND PERINZUM. 331 


wos, from their origin in the ifchium, and their infer- Plate van 
tion into the cdvernous bodies: 

CLI. The rRaNsVERSALIS PERINAI is often named 151. 
tranfverfalis penis ; but its origin being in the tubero- 
fity of the os ifchium, by a delicate tendon, and its in- 
fertion into the very backnioft. point of the bulb of 
the urethra, where it touches the anus, its courfe is di- 
rectly acrofs the perineum, and its relation to the pe- 
rineum and anus is very direct and evident, while its 
relation to the penis is rather doubtful. Often there 
isa fecond mufcle of the fame origin and infertion, 
running like this, actofs the perineum; named TRANS- 
VERSALIS PERINEI ALTER. | 

This tranfverfe mufcle may, by brating up the bulb 
to the arch of the pubis, have fome effec in flopping 
the vein on the back of the penis, and fo producing 
erection ; but its chief ule muft be in preventing the 
anus from being too.much protruded in difcharging 
the feces, and in retracting it when it is already pro- 
truded. | 

CLI: The Acceterator mufcle is nota fingle muf 152 
cle, as it is often defcribed: It is manifeftly a pair of 
mufcles furrounding the whole of the bulb of the ure- 
thra: For there is along the lower face of the bulb, a 
white and tendinous line, correfponding with the out- 
ward line or feam of the perineum. This line diftin- . 
- guifhes the bellies of the two mufcles: the fibres of 
each fide furround their proper half of the bulb with 
circular fibres, winding obliq uel round the bulb; and 
each mufcle ends in its feparate tendon, which is de- 
licate and fmall, and which, leaving the bulb of the u- 
_sethra, turns off obliquely to the fide, fo that the tendon 

Peeleic Tv ij ; of 
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Plate VII. of each fide goes out flat and thin upon the crus penis 
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of its own fide, a little higher than the infertion of the 
erector penis; and thus it embraces the bulb itfelf, 
with its two crura. We know and feel its convulfive, 
involuntary action in throwing out the feed; and we 
are confcious that we ufe it as a voluntary mufcle in 
emptying the urethra of the laft drops of urine. 

CLIM. The spuincrer ani mutcle is a broad circu- 
lar band of fibres, which furrounds the anus... It arifes 
from the point of the os coccygis behind. It fends a 
neat {mall flip forwards, by which it is attached to the 
back part of the accelerator mufcle. It isof a regular 
oval form, and is two inches broad, and is for a very 
obvious reafon, ftronger in man than in animals, Some 
choofe to enumerate two fphincter mufcles, of which 
this is the external, or cutaneous ; and what they de- 
{eribe as the internal one, is merely the circular fi- 
bres, or mufcular coat of the inteftine, ftrenethened a 
little towards the anus, but not a diftinét mufcle. Its 
effect is to fhut the anus. 

CLIV. The tzvaror ani muicle is defcribed as a 
pair of mufcles, one from each fide : but it is properly 


one broad and thin mufcle, which arifes from the inter- 


nal furface of all the fore part of the pelvis, and, from 
its breadth, it has been named MUSCULUS ANI LATUS. 
It continues its origin from the internal furface of the 
pubis, all the way round to the facrum. It grows gra-_ 
dually {maller, as it goes downwards to furround the 
anus. So it is inferted into the circle of the anus, in- 
to the point of the os coccygis, and is mixed with the 
fphinéter ani mufcle. The whole pelvis is lined with 
it like a funnel, or inverted cone, the wider part re- 

prefenting 
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prefenting its origin from the pelvis, the narrower part Plate Vili. 
its infertion into the anus.. The whole bladder is fur- 
rounded, and covered by this mufcle; the urethra 
pafles through a fplit in its fibres, and no operation of 

fithotomy can reach the bladder from below, without | 
cutting through this mufcle. It raifes the anus, and, 
at the fame time, dilates it, opening the anus for the 
paffage of the feces, and fupporting it, fo as to pre- 
vent its being protruded. Thus, it is not for thutting 
the anus, as fome have fuppofed, but is the dire an- 
tagonift of the {phincter ani mufcle. By enclofing the 
bladder, the levator ani acts upon it it alfo; for the neck 
of the bladder pafling through a flit in its fibres, while 
the levator ani is acting, this flit is drawn, as it were, 
round the neck of the bladder, and fo the urine is for 
__ the time prevented from flowing. It is asa {phinCer to 
the bladder, which prevents our paffing the urine and 
feces at the fame moment. By furrounding the lower 
part of the bladder, and enclofing the proftate gland, 
and the veficule feminales, which lie upon the back 
of the bladder, this mutcle affects thefe parts alfo, 
and is perhaps the only mufcle which may be fuppofed 
_ to empty the veficule, or to comprefs the gland, pul- 
ling upwards at the fame time, fo as to prefs the back 
of the penis againft the pubis, to maintain the erection, 
and to afiift the accelerator mufcles. By enclofing 
the bladder, veficulz, proftate and anus, this mufcle 
produces that fympathy among the parts, which is of- 
ten very diftrefling, as in gonorrheea, the ftone in the 
bladder, conftipation, piles, and other difeafes of thete 
parts; for piles, conitipation, or any caufe which may 
excite the action of the levator mufcles, will caule e- 
| rections, 
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Plate VII. rections, a defire to pafs the urine, and an obftruction - 
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in the difcharge of it. 

CLV. The muscutus coccyczus, is a thin, flat, muf- 
cle, which arifes by a narrow point, from the infide of ~ 
the pelvis, at the {pine of the os ifchium, is implanted 
expanded and flefhy, into the whole length of the os 
coccygis; can be ufeful only, by pulling up the point 
of the os coccygis, which is juft equivalent to raifing 
the circle of the anus; fo that from every circum- 
ftance of its form. and ufe, it might be fairly enough 
defcribed, as being merely the back part of the leva- 
tor ani mutcle. : 

The perineum, where the bulb begins, is the point 
into which all the mufcles are united ; for the accelera- 
tor mufcle, and the fphincter ani mufcle, touch at the 
beginning, or point of ‘the bulb; and a {mall point- | 
ed flip of the {fphinCter ani; going upon the bulb, con- 
nects them firmly together. The tranfverfalis perinzi, 
comeacrofsthe perineum from either fide; andthe leva- 
tor ani mufcle, comes down to meet the {phin@ter, fo that 
the {phincter ani, the levator ani, the tranfverfalis peri- 
nei, and the accelerator urine mufctes, all meet in one 
point, viz. the back of the bulb. They fecure the 
perineum, and fupport the heavy vifcera of the abdo- 
men; if they be unfkilfully cut in performing litho- 
tomy, it will be difficult to extract the ftone. In that 
operation, the incifion paffes by the fide of the anus, 
and on the infide of the tuber ifchii; and our knife 
accordingly cuts clean acrofs the tranf{verfe mufcles, © 
which ftand as a bar acrofs the perineum ; it pafles 
by the fide of the ereCtor mufcle, need not touch it, 
or touches it flightly, and by a fort of chance : It muft 

not 
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wot touch the acclerator mutfcle ; fot whoever faysPlate VIII. 
he cuts the accelerator, cuts too low, and performs, 

his o operation ill. After the firft incifion, we get deep 

into the pelvis, and cut the levator ani. The fur- 

geon does not obferve thefe mufcles, on account of 

any danger which may attend wounds of them, but 

takes them as marks for the true place of his incifi- 

on; and a good operator will be careful to have them 

fairly cut, that they may be no hindrance to the ex- 
traction of the ftone *. 


CHAP, 


* The detrufor urine, is but the mufcular coat of the bladder ; 
the {phinter vificee, or mufcle. of the proftates, is but a denfer faf- 
ciculus of this common coat of the bladder. I fhould no more 
think of defcribing them here, than of defcribing the coats of the 
inteftines or ftomach. Thefe mufcles of internal parts, with the 
mufcles of the internal ear, &c., I referve for thofe books which 
defcribe the organs and vilcera. 
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MUSCLES OF THE THIGH, LEG, AND FOOT, 


MUSCLES MOVING THE THIGH-BONE,. 


Tue mufcles belonging to the thigh-bone, arife all 
from the pelvis or trunk. The psoas MaGNus and ILI- 
ACUS INTERNUS, come from within the pelvis, at its fore 
part, and paffing under the femoral ligament, go down 
to be implanted into the trochanter minor; and by this. 
obliquity of their infertion, they turn the toes out- 
wards, and bend the thigh. Other mufcles come from 
the lower and fore part of the pelvis, as the PECTINALIS, 
TRICEPS, and @BTURATOR EXTERNUS, which arife from the 
arch of the pubis, and go down to be implanted into the 
linea afpera, and leffer trochanter ; and they pulling 
the thigh towards the body, are called the appucrors. 
Others arife from the facrum, and back part of the 
pelvis, as the chuT1, which, coming directly forwards: 
to be implanted into the greater trochanter, pull. 
back the thigh; anda fourth fet coming alfo from: 


the internal furface of the pelvis, viz. the opruRATORt 
INTERNS, and the pyRAMEDALIS, come out through the 


back openings, turn round the pelvis, as round a pul-- 


ly, and roll the thigh, and draw it back. This com-- 


pletess 
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pletes the catalogue of thofe mufcles which move the Plate Viti 
thigh. 

1. The psoas MAGNUS, ILIACUS INTERNUS, PECTINEUS, 
TRICEPS, OBTURATOR EXTERNUS, which, coming from 
before, are inferted into the lefler trochanter, and 
bend the thigh. 

7 4. The GLUTAI, GEMINI, PYRIFORMIS, OBTURATOR, 

INTERNUS, and QUADRATUS, which come from behind, 

are implanted into the great trochanter, and extend 
the thigh ; and it hardly need be remembered, that 
as, when the arms being fixed their mufcles raife the 
weight of the body, as in climbing, or -in turning 
over a bar, by grafping with the hands; fo the muf- 
cles of the thigh, move that thigh only hich is loofe, 
and free from the weight of the body, while the 
mutcles of the other thigh, which is fixed by the 
weight of the body, move not the thigh, but the trunk 


a upon the thigh; fo that our walking is performed 


not fo much by the mufcles of the thigh moving the 
limb, as by their moving the pelvis, i.e. rolling thé 
trunk 1 upon the limb. 


MUSCLES MOVING THE THIGH. 


i. THE THIGH 1S MOVED BACK WARDS AND OUTWARDS, 


planted into+ Trochanter major, 


the 


-— medius, 


By the Gluteus maximus, Vi is inf tn afpera, 


Top of trochanter. . 


— 


minimus, 


2. THE THIGH is MOVED BACKWARDS, AND ROLLED UP- 
ON ITS AXIS,, . 
By the Pyriformis, ' “| which j, [ Root of the trochanter, — 
V] 


Gemini, | implant- | ieee: 


Obturator externus, b eq into ot 

: internus, a 
Quadratus, | ee, the trochanters, 
Uu i 3. THE 
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3. THE THIGH IS MOVED FORWARDS AND INWARDS; 


By the Pfoas magnus, etione Trochanter minor, 
. Iliacus Internus, roa ola — as 
Pectinales, ee Linea afpera, 


Triceps, 


Fascrauis. I begin with this mufcle, as it is necef- 
fary in the diffeGion. The thigh is enclofed in a very 
ftrong fheath, which, like that of the arm, fends down 
among the mutcles, ftrong tefdinous fepta or partitions ; - 
and the mufcles are enclofed in thefe fepta,and the great _ 
mufcles of the leg, are fupported by it, in their ftrong 
and continual actions. The tendinous fafcia of the 
thigh, arifes chiefly from the {pine of the ilium, partly 
(over the groin) from the external oblique mufcle of the 
abdomen. Every fafcia, has fomething added by each 
mufcle, and takes a new increafe, and adhefion at 
each bone which it paffes. It # always ftrengthen- 
ed by adhefions to joints, and comes down from them ' 
thicker upon the mufcles below; and fo this fafcia 
of thé thigh, which arifes chiefly from the {pine of the 
ilium, defcends, covering all the mufcles of the thigh : 
it fends partitions down to the linea afpera, and tro- 
chanters; it has a new adhefion, and a new fource of 
tendinous fibres at the knee ; it adheres moft remark- 
ably at the inner fide of the tibia, and then defcends 
to the bran; it covers all the leg, and is again rein- 
forced at the ancle : and this I believe to be a jufter 
hiftory, than the common idea of making it an expan- 
fion of the {mall tendon of the fmall mufcle, which I 
am now to deferibe ; for the facialis is too effential to 
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the ftrength of the leg, and would be found there, Pte VE% 
though this mufcle were away, as in the palmaris of the 
hand. | : eee 

This fafcia rightly confifts of two plates ; one is that 
‘which comes down from the creft of the ilium, and 
from the mufcles of the belly ; the other, that which 
arifes purely from the tendon of the mufculus fafcialis, 
and which is at the fame time, connected with the 
capfular ligament of the femur, and with the troch- 
anter ; and fo the mufcle lies betwixt the two plates 
of the fafcia; and as the fafcia, at this part, takes at | 
leaft a reinforcement from the capfular ligament, and 
from about the trochanter major, the fafcialis mufcle 
may be faid to be inferted into the trochanter. 

So this great tendinous fafcia, has thefe connections : 
the creft of the ilium ; the ligament of Paupart, at the 
rim of the belly ; the creft and arch of the pubis; the 
tuber ifchii, and fo back along the coccyx, to the 
ridge and proceffes of the facrum; the ligament of 
the joint, the great trochanter; and the linea afpara, 
all the way down to the knee, where its laft adhefion 
is very ftrong, and from whence it comes off again, 
much ftrengthened. 

It is thicker on the outer fide and back part, and 
very thin on the inner fide of the thigh ; and it dives 
with perpendicular divifions among the mutcles of the 
thigh. ps ais | 

CLVI. The Fasciauis muscte. The mufcleisrightly  ,.¢ 
named tenfor vagina femoris; for hardly any other 
ufe can be affigned. It arifes from the upper fpi- 
nous procefs of the ilium, i. e. from the fore part, or 

Uuy Very 
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Fate vul, very point of its fpine, by a tendon of about an inch 


157. 


in length. It is very fmall at its origin, and at its 
termination. It is chick and flefhy in the middle, 
{welling out ; it extends downwards, and obliquely 
backwards, almoit to the middle of the thigh, and » 
there it terminates obliquely, betwixt the two lamellae 
of the membrane to which it belongs. 

Its ufe is chiefly to make the fafcia tenfe, to prepare 
the mufcles for ftrong action ; and perhaps, by its ad- 
hefions about the trochanter, it may have fome little 
effect in rolling the thigh, fo as to turn the toes in- 
wards, and oppofe the Gemini. 

CLVIL. Psoas MacNus.—This and the following 
mufcle come from within the body, to move the thigh 
forwards. This is a very long and flefhy mufcle, of 
confiderable ftrength, of f conftant ule, perpetually em- 
ployed i in moving the thigh forward, or in fupporting 
the pelvis upon the thigh-bone, fo as to preferve the 
equilibrium of the body. 

[tis named from Psoa LUMBUS ; Is a large round muf- 
cle, very ftrong, of great length, filling up all the {pace 
upon either fide of the fpine, and bounding the pelvis 
at its fide. It comes from under the ligamentum ar 
cuatum of the diaphragm; for it arifes firtt by its up- 
permott head {rom the laft vertebra of the back, then 
fuccefiively from each of the vertebree of the loins. It 
{ticks clofe to the lumbar vertebre ; for it arifes not on- 
ly from the traniverfe proc cefles, but from the fides of 
the bodies. Thefe heads do not appear, for they are 
cover ed by the body of the mufcle, which goes down 
thick and round, till it reaches the facro- iliac fymphi. 
fis, and then being united to the internal iliac mufcle, 
they deicend through Pa ipart’s ligament. 


CLVIIL. The 
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CLVII. The psoas rarvus does not, like this, plate vu 
belong to the thigh, but is a mufcle of the loins, *S” 
~ which arifes along with this one from the laft vertebra 
of the back, and the firft of the loins. It is a fmall and 
delicate muicle, ends in a {lender tendon which goes 
down by the inner fide of the great pfoas, but does. 
_ not go out of the pelvis along with it: it ftops fhort, 
and is implanted into the brim of the pelvis, into the 
os ilium, near the place of the acetabulum: it bends 
the {pine upon the pelvis. This mufcle is more re- 
gular in the monkey: in the dog it is feldom awant- 
ing. It is faid to be more frequently found in women 3 
than in men; in both, it often is not to be found: 
but fometimes, in ftrong and big men, three pfoas 
mufcles have been found. | | 
CLIX. The tiacvus mrernus is a thick, very 1592 
flefhy, and fan-like muicle, which occupies the whole 
concavity of the os ilium. 
Its origin is from the internal lip of the crifta ili: 
it ‘adheres to all the concave furface of that bone 
down to the brim of the pelvis; to the fore part of 
the bone under the {pinous procefs; and to a part al- 
fo of the capfular ligament of the joint: all its radi- 
ated fibres are gathered together into a tendon at the 
ligament of Paupart. This tendon is longer on the 
lower than on the upper furface: for below, it flides 
on the pubis as upon a pully, and continues tendi- 
nous that it may bear the friction; but above it is 
unconnected, or it is connected only by loofe cellular 
iubftance; and there ‘it is quite flefhy. Juft under the 


Heament, the two tendons are joined, whence they 
bend 
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Plate vor bend obliquely round to be implanted into the leffer 


trochanter. 

The pfoas magnus and iliacus internus are two very 
powerful mufcles. Their chief ufe is to bend the 
thigh, and more peculiarly of the lumber one to fup- 


_ port the body. The great blood veflels come down 
| along with thefe two mufcles: The mufcles and vef- 
_ fels are both furrounded with loofe cellular fubftance ; 
- matter often forming behind the abdomen, round the 


ploas mufcle, is named the pfoas abfcefs, and pene- 
trating under Paupart’s ligament, burfts in ts thigh 
at laft, and is commonly fatal. 

CLX. The PEcTINEUS or PECTINALIS, is fo named 
from its arifing at the pecten or pubis; is a broad flat 
{quare mufcle : it lies along fide of the laft defcribed 
mufcles, and is inferted with their common tendon. 
It arifes flat and flefhy from that line of the pubis 
which forms the brim of the pelvis, and is implanted 
into the linea afpera by a tendon flat and long, pretty 
nearly of the fame extent and fhape with its origin. 

This mufcle lies immediately under the fkin and 
fafcia lata ; and by its bending round under the thigh- 
bone, it has three actions: to clofe the knees toge-_ 
ther; to pull the thigh forward ; to perform rotation, 
turning out the toe; and, in certain pofitions of the 
limb, it will pull the thigh back, affifting the extenfor 
muicles. | | 

CLXI. The Triceps Femortis is a broad flat muf- 
cle, with three heads, arifing from the pubis, and in- 
ferted into the whole length of the linea afpera down 
to the condyle, and ferving for prefling the knees to- . 
gether, or bringing the thigh forwards. 
| The 
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The triceps confifts of three heads, which lie in Plate VIII. 
different layers, one above the other; and have fo. 
little connetion among themfelves, that they have 
been more commonly, and I think properly, defcribed 
as three mufcles. Thefe three parts of the mutcle 
are indeed for one common ufe: but they are of very 
different forms ; for they do not even lie on the fame 
plane: one is long, another fhorter by one half, a 
third longer than both the other two; fo that they 
have been commonly defcribed under the names of 
ADDUCTOR PRIMUS OF LONGUS ; ADDUCTOR SECUNDUS. OF 
BREVIS ; ADDUCTOR TERTIUS OF MAGNUS. 

1. The appucror Loncus is the uppermoft layer ; 
its border (for it, like the pectinalis, is a flat mufcle) 
ranges with the border of the pedtinalis. It arifes 
from the upper and fore part of the pubis by a fhort 
roundifh tendon, very ftrong: it {wells into a thick 
flefhy belly, not round, bat flattened; the belly grows 
flater as it goes down towards the thigh bone ; it ends 
in a flat and {hort tendon, which is inferted web-like 
into the linea afpera in all its middle part, viz. about 
four inches. Thus the mufcle is of a triangular form, 
with its bafe in the linea afpera, and its apex on the 
pubis. Its head or origin lies betwixt the pectinalis _ 
and the gracilis: its upper edge ranges with the pec- — 
tinalis ; its lower edge lies upon the triceps magnus. 
It is called longus, becaufe it is longer than the next 
head. 

2. The appucTor BREVIS lies under the adductor lon- 
gus, and is of another layer of muicles; for as the firft 
layer confifts of the pedtinalis, triceps longus, and gra- 
eilis, this layer confifts of the obturator, externus, 


triceps | 
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Platt VIIL triceps brevis; and triceps longus. The triceps brevis 
is exceedingly like the former, in rifing near the fym- 
phifis pubis, by a thick and flattened tendon, {welling 
like it into a ftrong flefhy belly ; like it, it grows flat, 
and is inferted by a fhort flat tendon into the inner 
trochanter and linea afpera. But it differs in thefe 
points: that it is lefs oblique, for this mufcle being” 
fhorter, goes more directly acrofs betwixt the pelvis 
and the thigh: that it is placed higher than the laft, 
‘fo that whereas the layers ate inferted into the middle ~ 
of the thigh-bone, this one is ‘inferted into the leffer | 
trochanter, and only the upper part of the linea afpe- 
ra; and the triceps longus is a fuperficial’ mufcle, 
while this is hidden under it, and behind it. The lon: 
gus takes its rife from the very creft of the pubis; this 
takes its origin from the fore part of the pubis, from 
the limb juft under the creft, fo as to be immediately 
under the head of the longus. | 

3. The appucror maenus, the third head of the 
triceps, is a very long and flat mutfcle, lying behind thé 
other heads. It arifes by a fhort tendon, juft under 
the tendon of the adductor brevis; it continues to 
have a flefhy origin all down to the ramus, and to thé 
tuber ifchi, (i._e.) from the flat edge of the thyroid 
hole. From this broad origin, it goes to be implanted 
into the thigh-bone the whole length of the linea af- 
pera, its fibres having various degrees of obliquity, ac- 
cording to their infertion, for the uppermoft fafciculi 
go almoft directly acrofs, to be inferted flat into the 
upper part of the linea afpera; the fucceeding fafei- 
culi go more and more obliquly as they defcend, the 
lower part of the mufcle following that rough lind 

which 
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hich sas to the sandile, ase the laf fibres of all are Plate VIII. 
| implanted, bya tendon of confiderable length, into the 
| condy] le itfelf. This addu@or magnus - makes as it 
were a. flat partition betwixt the fore and the back 
parts of the thigh ; 5, and it is about three inches above 
the condyle that the great® artery pafles betwixt this 
tendon and the bone perforating the triceps, to get 
From the fore to the back part of the thigh, and down 
into. the ham, ; 
_ The ufe of all thefe images j 1s s entirely the fame, 
making allowance for their various degrees of oblique 
infertion ; 3 and they mutt be very powerful, by the 
great diftance of their origins from the centre of that 
bone which they move, fo that while other mulcles 
pull i ina diredtion very oblique, thefe three heads of 
the triceps mutt pull almoft at right angles, the moft 
favourable diredtion of all. | oe 
 CLXIL The osruraror EXTERNUS 1s riaihed afted ai 
the obturator ligament, from which it arifes. The li- 
eament and the mufcles fhutting 1 up the foramen thy- 
roideum are named OBTURATORS, and it is fornetimes 
named ROTATOR FEMORIS EXTRORSUM, from i its turning 
_the thigh outwards. It rifes from the ramus of the 
ifchium and pubis, where ‘they | form the margins of the 
thyroid hole 3 and from, the outer fi urface of the liga- 
ment, which it occupies entirely, leaving only room 
for the obturator veffels and nerves. It is a fhort muf. 
cle ; its origin is broad, and its infertion narrow, fo that 
it is of a conical form ; for the fleth of its mufcles i is 
| gathered very foon i into a round fhort tendon, which, 
twifts under the thigh- bone betwixt i it and the pelvis 
fo that it isin amanner r olled round the thigh- bone, bes 
a. & Cnt es ee 
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Plate VIL. ing inferted into the root of the great trochanter. It 


£63, 


pulls the thigh forwards, but is more peculiarly a ro- 
tator of the thigh. This mufcle is of the fecond lay- 
er, and the fucceflion of all the mufcles is this: the 
upper layer confifts of the pfoas and iliacus, where — 
they come out from the abdomen, of the pectinalis, 
and of the long head of the triceps; the fecond 
layer confifts of the fhort head of the triceps; and 
the third layer confifts of the obturator externus at 
the upper part, and the triceps magnus, or third head 
of the triceps, all down to the condyle. | 

Giurai.—tThere are three glutei mufeles,-each un- 
der the other, and each fmaller than the mufcle 
which covers it. The rirst, arifing from the back 
part of the ilium, the back of the facrum, and the fa-. 
ero-{ciatic ligament, forms the whole hip, and defcends 
fo low as to be inferted into one third of the length of 
the linea afpera, and into the root of the great tro- 
chanter. | 

The szconp arifes from all that portion of the ilicm, 
which is before this one, and from the back of the 
bone, and goes down to be inferted into the very top 
of the great trochanter. 

The truirp arifes from the back of the bone be- 
low the laft, down to the acetabulum and facro-{cia- 
tic finus ; and it is inferted into the reot betwixt the 
apex of the great trochanter and the neck-of the 
bone. | 

CLA. The crurzvus maximus arifes from the 
back of the illum one half its length; from’ the join- 
ing of the ilium and facrum; from ail the fpines and 
irregularities of the facrum ; and from the facro-fcia- 


pros tie 
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tic ligament. Its thick flefhy. fafciculz come in a wind. Plate VUT, 
ing and oblique diretion down to the thigh-bone; and, 
being gathered into a flat and pretty broad tendon, it 
is inferted into the root of the trochanter major, and 
down three inches of the linea afpera, ‘This is one 
of the largeft and moft flefhy mufcles of the body ; 
covers all the other mufcles of thé hip; forms thé 
contour of the hip; pulls the thigh backwards, or 
the body forwards upon the thigh, when the thigh is 
fixed: and being a wide fpreading mutcle, which, in 
a manner, furrounds its joint,’ its different portions aét 
with different effeéts; not only according to their na- 
tural direction, but jcoartivig to the accidental poli- 
tions of the pelvis with regard to the thigh bone. 
CLXIV. The ciurmus mepius or minor, is {maller 164, 
than the former, but like it. It arifes from all the 
outfide of the ilium not occupied by the glutzeus ma- 
jor. It, like the other, isa fan-formed mufcle; for 
its fibres converge from its broad origin in all the 
back of the ilium, to forma fhort flat tendon which 
is inferted into the hack, or into the very top of the. 
eveat trochanter. It lies in part under the gluteus 
maximus; but its chief part lies before the ‘gluteus 
maximus ; and aé certain portions of the mufcle are. 
before the thigh bone, there are pofitions of the pelvis 
and thigh bone in which it will pull the thigh fore- 
wards, although its proper office is to affilt the glu- 
teus magnus in pulling the thigh backwards, and 
moving it outwards from the body. ris | 
CLXV. The crurmus mintmus is a fmall radiated *° 
mutcle, which lies deep and quite under the former. 
It has, compared with the former, a very narrow origin; 
XX Y for 


Plate VIII. 
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for it arifes eee from the loweft part \of bee back of 


~ the’ ilium, viz. that part “which forms the focket for 


166. 


167. 
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the thigh- bone, anda little higher up, and from the 
border of the fciatic notch. ‘Tt forms a thort, flat, and 
ftrong tendon, which 18 ‘fixed under the root of the 
trochanter major, betwixt the trochanterand the neck 
of the bone : fo that thefe mufcles are inferted'in this 
fucceflion 3 firft, ‘the great gluteus, below ‘the root of 
the trochanter, and into the linea afpera ; the middle 
gluteus into the back and top of the trochanter ; and 
the {malleft of the glutei is implanted into the ie rough- 
nels under the root of the trochanter.” * " 
Grmint.—The gemini are two mufeles, or rather one 
biceps mufcle ; but the leads are fo diftine , that they 
are reckoned two, and fo much alike, , that ee are 
named GEMINI. |’ mec 
“CLXVI. The uppermoft, the larger, and ations 
er muicle arifes from ne 6 fpingns pone of “the OS ee 
chium. | : 
“CLXVII. The fecond, or fender head arifes in like 
manner from the tuber ifchii, upon its ball or outer 
end. ‘They are flefhy in their whole length. - They 
méet, and unite their tendons at the’ great trochan- 
ter. They are inferted firmly along aie the follow- 
ing tendon, at the root of that procefs. | 
-CLXVUL The pyrirormis, fometimescalled iliacus 
internus, or pyramidalis, comes from the hollow of the 
facrum, rans in the famé line with the leffer gluteus, 
and is inferted with the two laft namie maiden in the 
root of the great trochanter. PRS RNS 
“Its origin is from the hollow of the facrum, rifing 
‘sits the vertebre of that bone by three or four sights 
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flefhy digits, and from the facro- {ciatic notch, it runs Plate Vib 
betwixt the gluteus minor and the gemini, and its | 
round tendon is inferted betwixt them, fomewhat con- 
nected with each. | 
The pyriformis, gemini, obturator internus, and 
quadratus, form what fome anatomifts have called MUS- 
CULL QUADRIGEMINI ; and they are fo much alike in in- 
fertion and ufe, that it would be watte of time to re- 
peat what has been faid of the gemini and obturator. 

' This mufcle, the pyriformis, like the others, rolls the 
thigh outwards. ‘Its name Is from its thape. 

CLXIX. The OBTURATOR INTERNUS, once named 169, 
MARSUPIALIS, OF BURSALIS, “arifes from all the internal =~ 
furface of the obturator ligament, and from all the 
edges of the thyroid hole, from the ilium, ifchium, and 
pubis. Its origin is therefore circular and flefhy. It 
runs along the infide of the os ifchium, turns round 
that bone betwixt the {pinous procefs and the tuber. 
The hollow there i is guarded with cartilage, and this 
tendon runs in the hollow, like a pulley round a rope ; 
pafling this, it runs betwixt the two legs of the gemini, 
and its tendon is united to theirs; and the three appear- 
Ing almoft like one tendon, are inferted together inte 
the root of the trochanter major, Thefe, then, might 
with fome propriety be named one muicle ; all the three, 
viz. the two gemini mutcles, and the obturator mutcle 
- pafling between them, were once accounted as one 
inufcle, and then it feemed to bea mufcle with two 
bellies, and’ an intermediate tendon ; and this inter- 
mediate tendon, with two flefhy ends, give it the ap- 
pearance of | a purle, thence named MARSUPIALIS, OF 
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CLXX. The quapratus FEMoRIs, is a thin flat 
mufcle, pafling in a tranfverfe direCtion betwixt the tu- 
ber ifchii and the thigh-bone. 

It arifes from the lower and flattened furface of the 


TUBER IscHil by a fhort tendinous beginning. It goes. 


a little obliquely upwards and outwards, and is-in- 
ferted into the back of the great trochanter, in that 
roughnefs which is found juft where the trochanter is 
joined to the bone, and goes obliquely betwixt the 
trochanter major and the trochanter minor. 

It rolls the thigh-bone, fo as to turn the toe out- 
wards, and pulls it almoft diretly backwards, 


The motions of the TH1cH muft be performed by 
many very ftrong mufcles, as it moves under the 
weight of the whole body ; and it feems to be curi- 
oufly contrived, that the mufcles fit for moving the 
thigh forward, fhould, in certain pofitions of the thigh, 
move it backwards ; alfo giving an increafe of ftrength 
to that motion of the thigh in which moft oe 1s 
required. 

There are but two, or chiefly two points for infer- 
tion; the trochanter major and trochanter minor. 
Thefe two points are fo oblique, that no one mutcle, 
nor fet of mufcles, performs any dire&t motions; for 
they all twift round the bone’s axis, to get at their in- 
fertion. ‘The glutei, the pyriformis, the gemini, the 
quadratus, the obturator internus, and obturator ex- 
ternus, all bend round the axis of the thigh-bone, to 
reach the TROCHANTER Major. Thefe now may be call- . 
ed the abductors of the thigh, to pull it outwards; but 
we fhould conclude from this direCtion, that’ they 

Tk See cae No could 
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could not pull the thigh backwards, for the thigh- Plate vilr. 
_ bone would turn on its axis and elude their action. 
The pfoas magnus, the iliacus internus, the pec- 
tinalis, and the triceps, do, in the fame manner, go 
round the inner fide of the bone: the two firft to be 
implanted into the trochanter minor, the two latter 
- into the linea afpera, juft below it. Thefe.are juftly 
named adductors of the thigh: their chief ufe is to 
draw the thighs together, and this is their combj- 
ned effect: When the adductors act by themfelves, 
they pull the thigh forwards, moving the leg, rolling 
the thigh-bone, and turning the toe out in a graceful 
ftep ; which is moft peculiarly the effe@ of the pec- 
tinalis and triceps. But when we are to finifh the 
motion, by pulling forward the body, which is the 
fame with-pulling back the thigh, it is not merely 
the antagonifts of thefe mufcles, as the glutei, the gi- 
mini, &c. which muft act: Were the glutzi to acd 
alone, they would rather turn the thigh upon its axis 
outwards, than pull it back ; but the triceps, &c. a& 
again in conjunction with the glutei, &c. and by the 
action of the triceps, the inner trochanter is fixed ; 
the further rolling of the thigh is prevented ; the full 
effect is given to the glutei muicles. When the gluteei 
act, they pull the thigh dire@lly backwards, affifted by 
the triceps, pectinalis, and others: for now the thigh- 
bone is fo far advanced before the body, that thofe 
- mufcles, as the triceps which were benders of the 
thigh in its firft pofition, are extenfors when it is. ad- 
vanced a ftep before the body ; or, perhaps, it will 
be more explicit to fay, that when the thigh is moved 
one ftep before the body, the iliacus internus, pfoas 
magnus, 
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Plate VI. magnus, and triceps dantb lets agree with the fates 
mufcles in bringing the trunk forwards to follow the 
limb, and then in fixing and ftiffening the trunk upon 
that limb, till the other thigh is advanced a fecond 
ftep before the body. 


The MUSCLES yok dine LEG, are the itt fimple se all 
for the knee is a mere hinge, at leaft, it is fo in all our 
ordinary motions, fo that there 1 is NO action to be per- 
formed, but thofe of mere flexion and extenfion, and 
there are only two clafles of mufcles to be defcribed; 
the extenfors and the flexors of the leg. 

1. The extensors of the ure. The only mufeled 
which extend the leg, are thofe four, which may be 
very fairly reckoned a quadriceps extenfor cruris. 
Indeed the French anatomifts arrange them fo. Sab- 
batier calls them the triceps femoris. Thefe mufcles, 
which all converge to the patella, and are inferted in 
it, are: RECTUS FEMORIS,—CRUR AUS, OF, FEMORAZUS,— 
VASTUS EXTERNUS,—VASTUS INTERNUS. 

And, thefe are all implanted | by one teridon ; ; be- 
caufe the joint being a hinge, bending only i in one 
diredtion, its mufcles could have given but one mo- 
tion, however oblique their otigin and courfe had 
been. 

2. The riexors of thie LEG, are one on a ite outfide; 
and four on the infide of the leg ; ; the tendons of the 
outfide being implanted into the upper knob of the 
fibula, and thofe in the infide, into the rough head of 
the tibia, forming the hamftrings, and extending their 
tendons or aponeurotic expanfions, downwards upon 
the leg. : 

A INSIDE 
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Plate x. i 
INSIDE FLEXORS. : aes 
Sartorius, © Gracilis, 
semitendinofus, _ Semimembranofus. 


OUTSIDE FLEXOR. 


Biceps. 


EXTENSORS OF THE LEG. 


CLXXI. The recrus remoris, fometimes REcTus | 171, 
cRURIS, is fo named from its direGtion ; it is a thin flat 
mufcle ; and arifes by two heads. The firft or greater 
head arifes from the lower fpinous procefs of the ili- 
um by a fhort round tendon; its fecond head is ina 
different, and fomewhat of a curved dire@ion ; for it 
comes from the edge of the acetabulum, and from the 
capfular ligament. Thefe join together, and form a 
flat tendon of four inches in length, which becomes 
gradually flefhy and larger down to its middle, and 
then again, contracts towards the patella, in the fame 
gradual manner. ‘There is a middle tendinous line, 
running the whole Iength of the mufcle, efpecially 
conf{picuous on its back part, and towards that cen- 
tral line, all the mufcular fibres converge. 

The re@us is united at the fides to the vafti, at the 
back part to the crurzeus ; and its tendon, aleng with 
that of the crureus, goes'to be directly implanted in- 
to the rotula of the knee. 7 7 

The rectus cruris is the firft of thofe mufcles which 
Sabbatier calls the triceps FemoRis; and furely they 
may be as properly named thus, as the TRICEPS CUBITI 
EXTENSOR, 


Yy This 
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Plate x.& This large mafs of mufcle or flefh enwraps the whole 
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of the thigh-bone behind as well as before ; for, firft, 
the crur us arifes flefhy from all the fore ee of the 
bone. The vastus EXTERNUs from the great tro- 
chanter, and all the back part and outer fide of the 
eas and the vasrus INTERNUS arifes, in like man- 

, from the leffer trochanter, and all the inner fide 
is the bone, from the trochanter major all round to 
the origin of the crureus. 

CLXXIL. The cauraus arifes from the fore part 
of the TROCHANTER MINOR, and it continues its origin 
from the fore part of the femur, the whole way down 
to within two inches, or little more, of the patella. 
About three inches from its origin, it is joined by the 
VASTUS EXTERNUS, which unites. with it at the ourer 
edge and fore part ; and the vasrus INTERNUS comes 


_ into it about five inches below its origin, and it joins 


it at the inner edge and fore part. At its lower 
part, it is joined to the tendon of the rectus, to 
form but one large tendon, which is inferted into the 
rotula. : 

Under the crurzus are fometimes found two little 


| muicles, or rather two little flips of this mufcle, which 


are quite difting. They arife on the fore part of the 
thigh-bone, two or three inches above the capfule of 
the joint.; and they are inferted into the capfule on 


each fide of the patella, evidently for the purpofe of 


pulling it up, to prevent its being catched ; and when 
thefe two (suBcRUR #1) are not found as difting muf- 
cles, fome fibres of the crurzus fupply their place. 

CLXXIII. The vastus ExrERNus is the largeft of 
thele three mufcles, | 


Its 


{ 
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Its origin is, by a pretty thick and’ ftrong tendon, Plate x. & 
from the lower and fore part of the trochanter major 5 
and it continues its origin from the root of the tro- 
chanter all down the linea afpera, to that rough line 
which goes to the inner tuberofity of the thigh-bone. 

It touches the end of the crurzus about four inches 
below its origin, and continues attached to it the 
whole way down ; and then it forms a flat tendon 
which conneéts itfelf with the tendon of the rectus 
FEMoRIs, and then embraces, in a femicircular man- 

, the outfide of the patella. And feveral of the 
meee of this aponeurofis not only crofs over the ro- 
tula, but go down over its oppofite fide to glide along 
the head of the ue on to be inferted into me inner 
fide of the knee. - 

CUOXXTV. . The vasrus INTERNUS « Is neither fo 174: 
large nor fo flefhy as the vastus EXTERNUS ; but it ts 
exceedingly like it.in all other refpedcts, 

It arifes from the fore part of the trochanter minor, 
juft under the infertion of the pfoas magnus; and it 
_ continues its origin from the linea afpera the whole way. 
down to the inner condyle, exadlly oppofite to the origin 
of the vaftus externus, fo that their origins meet; they 
leave juft a channel betwixt them. The-vaftus internus, 
very foon after its origin, joins itfelf to the crureus, or 
middle portion, and accompanies it in all ats ok 
and, ‘at the diftance of two inches from the rotula, 
unites itfelf with the tendon of the crureus at its in- 
ternal edge ; and this tendon completes that junction 
which unites the four mufcles into a quadriceps crutis. 
This vaftus internus defcends much lower,. in a-flefhy 
form, than the external vaftus does, and forms that. 

Yy yj fleihy, 
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as x. © flefhy cufhion which covers the inner fide of the knee 


joint. {ts tendon embraces the rotula; fomewhat in 
the fame circular form with the vaftus externus ; and, 
like the externus, it fends fome fibres acrofs the knee- 
pan, to be infevted i in the outer part of the head of 
the tibia. | 

The Rectus, and the vastus EXTERNUS, INTERNUS, 
and crur#us, form one large mafs of flefh, which 
embraces and enclofes all the thigh-bone ; and they 
are fo connected, that the crureus cannot be fepa- 
rated, and cannot be neatly diftinguifhed. 

The ufe of thefe four muicles is evident, to extend 
the leg, and to bend the thigh on the trunk, or reci- 
procally to bend the trunk on the thigh. This, or 
thefe two motions alternately, 1s the common ule of 
thefe mufcles, as in walking ; and they are moft pe 
culiarly ufefal in running and leaping. 

After defcribing a large mafs, conjoined in one ten- 
don, and concurring in one fimple action, it is fuperflu- 
ous to fay, that its power muft be, great. ‘This power 
muft be full further encreafed by the rotula, which 


‘removes the force from the centre, and gives the ad- 


yantage of a pully, which it really and truly is: with- 
out this pully, thefe mufcles could be of no ufe in 
certain fituations ; for inflance, in the recumbent pof- 
ture, for then the extending mufcles, being in the 
fame line with their bones,. could have no farther 
power ; but the rectus, by the pully of the rotula, and 
by its attachment to the bafin, raifes the trunk, or 
at leaft helps the pfoas, the iliacus, and the mufcles 
of the belly. ihe afi : 

| The 


xO 
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The rotula is again attached to the tibia by a ftrong Plate X. § 
ligament, to fuftain the pains of thele great muf- ot 
eles *, 

FLEXORS OF THE LEG. 


CLKXV. The saRTORIUS OF TAYLOR’S MUSCLE, is 175. 
fo named from its bending the knees, and drawing the | 
legs acrofs. It is the longeft mufcle, and a very beau- 
tiful one; it extends obliquely acrofs the whole 
iength of the thigh, crofling it like a fillet or garter, 
about two inches in breath. — 
: It ariles from the upper f{pinous procefs of the os 
ilium, by a tendon about half an inch in length; its 
thin flat belly extends obliquely acrofs the thigh, 
like a ftrap, and is inferted into the fame oblique Se 
into the inner tubercle of the head of the tibia ; 
aponeurofis {preads ‘pretty widely, going over bis 
whole joint of the knee, a thin fheet of tendon. | 

From the oblique pofition of the mu(cle, it might 
in action change its place ; but it is clofely embraced 
by the fafcia lata, and is tied by fuch adhefions, as 
form fomething like a peculiar f fheath of itielf. 

It 

> - Thefe mufcles are in continual action ; for their office 1s to 
refift the bending of the knee, which would happen by this incum- 
bent weight of the body, fo that the continual fupport of the body 
depends wholly on thefe mutcles ; 2 aad they are the great agents 
in running, leaping, walking, &ec. Since by extending the knee, 
they raife the weight of the pelvis and trunk, and of all the body, 
they muft be very powerful ; ; and accordingly, when: they are 
weighed againft their antagonift mufcle, we find them greatly to 
exceed, for the QUADRICEPS, i. e. the reGtus, crureus, and vatti, will 
weigh four pounds, while the rcrrs, &c. their antagonifts, weigh 
but two pounds. This experiment, was often repeated by the 
great Cowper, for Mr. Brown, who was delivering leG@ures on 
mufcylar motion. 
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x x: & ° [t turns the thigh like the quadrigemini, and obtu- 


#76. 


rator mufcles. It alfo bends the leg upon the knee; 
and when the leg does not yield, it bends the thigh 
upon the pubis ;or where the thigh, alfo is fixed, it 
bends the body forwards; but in performing that ac- 
tion, whence it has its name, it does all thefe: for 


firft the leg and thigh are rolled, then the thigh is 


bended. towards the belly, then the legs are bent to 
draw them acrofs. Though a {mall mufcle, yet it is 
of great power from its origin, and in fome degree, 
its infertion alfo being much removed from the centre 
of motion. 

CLXXVI. The cracixis, fometimes called rectus 
INTERNUS FEMORIS *, is a {mall, flat, thin mufcle, in 
its general fhape fomewhat like the fartorius. 

It arifes by a flat tendon of two inches in length, 
from the pubis, and near the fymphifis; and it paffes 


immediately under the intezuments down to the knee ; 


it pafles by the inner condyle of the knee, in the 
form of a fhort round tendon, and as it bends behind 
the head of the tibia, it is bound down by a bundle of 


tendinous fibres, which croffing it, go to the back part 


of the leg. After pafling the head of the tibia, it 
turns obliquely forwards and downwards ; it here runs 
behind the tendon of the fartorius, and before that of 


femitendinofus. It is inferted with the fartorius into 
the fide of the tuberofity, at the top of the tibia. 


This mufcle runs alfo in a line fo wide from the 


‘centre of motion, that its power is very great. It 
ferves chiefly as a Ss of the leg : When the leg is 


_ fixed, 


* Gracrus, is from its fmallnefs; rectus INTERNUS, is from its 


Araight direCtion, 
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fixed, it muft by its origin from the pubis, be a flexor Plate x. & 
of the thigh, and an adductor in nearly the fame a 
rection with the peCtineus and triceps ; and it 1s worth 
obferving, that while the knee is ftraight, the fartorius 
and the gracilis cannot bend the knee; they, on the 
contrary, keep it fteady and firm; but when the knee 
is bent, they come into action ; for in proportion as 
the mufcles which have made the flexion are contrac- 
ted, they are lefs able to contract farther, and there- _ 
fore it is defirable, that more mufcles fhould come in- — 
to play. | 

CLXXVII. The semrrenpinosus is fo named, from «| 
its lower half being compofed of a fimall round tendon ; 
and as tendon was once mifnamed nerve, this is the 
SEMINERVosus of Winflow, Douglas, and others. 

Its origin is from the tuberofity of the ifchium 
(along with the femimembranofus, and touching the 
biceps), by a fhort thick tendon. It alfo arifes by ma- 
ny oblique fafciculi of fibres, from the pofterior portion 
of its oppofite mufcle the biceps cruris. This crofs 
‘connection betwixt the two mufcles, continues for three 
inches down from the tuber ifchii; it then departs 
from the biceps, goes obliquely inwards, and 1s flatten- | 
ed and contracted into a tendon, fix inches from the 
knee. Its tendon then becoming imaller and round- 
er, paffes down behind the inner tubercle of the knee, 
and getting round the head of the tibia, it comes for. 
ward to be inferted into the tuber, at the head of that 
bone. At this place, the tendon grows broad and 
flat ; it is expanded, and as. it were grafps the inner 
fide the knee ; its upper edge, is joined to. the low- 
er edge of the tendon of the gracilis, fo that the farto- 

Pe icc das 3 PLUS 
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Plate X. a rus, gracilis; and fémitendinofus are implanted like 


178. 


one mufcle; and this tendinous éxpanfion feems like 
a capfule, for enclofing the heads of the tibia and fe- 
mur, and for ftrengthening the knee joint. The fe- 
mitendinofus bends the leg. 

CLXXVUI. The semmermBranosus has its name 
from the mufcle, which is flat, thick, and flefhy, begin- 
ning and eriding with a flattened tendon, fomewhat 
like a membrane, but infinitely thicker and maffier 
than fuch a name fhould imply. 


It arifes from the tuber ifchii, before the femitendi-. 
nofas and biceps. It arifes a broad, thin, and flat ten-- 


don, of about three mches in length. It becomes 
flefhy and thick in its middle, but it foon becomes 
thinner again, and terminates in a fhort tendon, which, 
sliding behind the head of the tibia, is inferted 
there *. . ; | 

This mufcle has little conneGtion with any other. 
It lies under, or, more properly fpeaking, on the in- 
fide of the femi-tendinofus, and the two together form 
the hamftrings. The hamftring mufcles contribute 
alfo to another motion. ‘Though, when extended, the 
tibia fcannot roll, yet when we fit with our knees 
bent, it can roll flightly ; and fuch rolling is accom- 
plifhed by thefe mufcles. All thefe mufcles which 


bend the leg, and which confequently extend the thigh 


: Me 
at the fame time, are mufcles of-very great power, be- 
caufe 


* Yhe two tendons of this mufcle, the membranous tendon at 
the head, and this fmaller one by which it is inferted, ftand fo ob- 
liquely, that the mufcular fibres betwixt them muft be very ob- 
lique; for the membranous. tendon defcends low upon the back 
part or edge, and the tendon of infertion begins high upon the fore 
edge of the mufcle, | 


+ 
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nee they anifeyin one common ‘point, ‘hed tuber ifchii, 1 Plate X. 8 
and that point is very far diftant from the centre of 
| motion. | 

a’ here is fill one {mall mutele, a flexor of the dae 
which performs this rotation during the bent ftate of 
the knee, with mott particular power. 4 - 
| CEX RIX The MUSCULUS POPLIT US, which i is fo op 
named from its lyi ing in the ham, is a fall triangu- 

lar mutcle, lying acrofs the back part of the knee 
joint, very deep under the hamftrings, and under the’ 
‘mufcles of the leg. 3 


f 


| Its origin is from the outer conde of the thigh 
bone, and from the back part of the capfule of the 
joint. Its tendon is fhort and thick, but.of, no great 

extent. It pafles flefhy behind the knee joint ; 3; and it 
is inferted broad into a ridge on the back part of the 
tibia 5 fo that by its fmall origin and broad infertion, 
; it isa fan-like mufcle, its ‘fibres being almoft trantverle, 
and its lower fibres nearly perpendicular. Befides 
Dending the leg, it is ‘wleful by pulling afide the cap- 
fule to prevent its being catched. 

CLXXX. The sicers crul RIS, fo named, from ‘ao ee 

ing two heads, a lone and fhort one, “lies immediate- 


ly under the fkin, in the ba ack part of the leg, running 
le from the pelvis to the knce, to ae a outer , 
jamit ring. hoger. 


Tes is ‘the fing 2 | baeseto on thie pide of thie hight 
tts origin is ‘from t the outer part of the tuber if fchii, by 
a tendon of an ‘inch and a half in len rath. And this 
tendon i is, in its origin, clofel lyunite zd with that of the 
femi- tendinofus, for two inches,’ or. at t lealt the whole 

. Et Jen eth 
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Pia: x, & length of the tendon. Aftera fhort,,but very thick 
flefhy belly, it degenerates into a tendon, efpecially on 
its back part ; and this tendon, which begins above 
the middle of the thigh, is continued the whole way 
down. 

About one third down the bone is vices i of 
the fecond, or fhort head, which has its origin all the — 
way down the linea afpera, to the line above the outer 
condyle of the thigh-bone; and here it is fomewhat. 

connected with the origin of the vaftus externus muf- 
cle, and the infertion of the gluteus magnus. The 
tendons of the two heads are joined a little above the 
inner condyle, and go outwards to be inferted into the 
outer part of the head of the fibula, forming the outer 
hgpatteing: 

©: Its infertion Biter ple the head of the fibula, anda 

~ {mall portion alfo finks betwixt the bump of the fibu- 
la, and the inner head of the tibia, to be implanted in- 
to it alfo. | Te ean | 

This mufcle, like the oppofite ones, ferves for bend- 
ing the leg. The fhort head fimply bends the leg. 
The long head affifts the fhort ome in bending the 
leg, and is alfo a mufcle of the thigh. 


The mufcles of the foot are fix EXTENSORS and.one 
FLEXOR MUSCLE. 

EXTENSORS. 
GaASTROCNEMIUS Vel GEMELLUS, | 
GASTROCNEMIUS INTERNUS Vel SOLEUS, 
TIBIALIS POSTICUS, 

PERONEUS LONGUS, 
2s BREVIS; 
PLANTARIS; 


EE 


all lying on 
the back part 
of the leg. 


The 


{ 
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oF late X. 
Yeo Phe PLexon 7s, ve soa 


gos ee hes lying on the fore part of 
| the leg. 

CLXXXI. The castrocnemius is often divided 157. 
into three mufcles, named GasTROCNEMIL OF GEMELLI. 
But, far from counting thus, we fhould rather favour 
the arrangement of Douglas, who couples this with 
the next mufcle, as forming a quadriceps, or two muf- 
cles joined with two heads each, and he calls it the 
EXTENSOR SURALIS. | 

The casrrocnemtus is the great mufcle of the brawn: 
its two heads are two very large and. flefhy bellies, 
which arife from the tubercles of the thigh-bone. 
The inner héad is the larger, and arifes by a flrong 
tendon from the back of the inner condyle, and a little 
’ way up the rough line; and it has alfo a ftrong -adhe- 
- Gon to the capfu'ar ligament of the knee. 

The outer head is fhorter than this: It arifes, in 
the fame way, from the outer tubercle of the thigh- 
bone; and the two:mutcles meet and run-down to- 
gether, forming the appearance of a rapha, by the 
direCtion of their fibres; but the two bellies continue 
diftinG till they meet in the middle of the leg. They | 
are diftin@ at their back part, but, at their fore part, 
they are connected by. a tendinous aponenrofis, or 
{trong but flat tendon; and the two bellies being 
about the middle of the leg, united firmly, they form 
a large flat tendon, very broad at its beginning, which 
unites, with that of the foleus a little above the ancle. 

CLXXXII. ~ Sotevs.— This name is from: its ré- 133. 
femblanee to the foal fifth; and it is often named 
eae 4 7 | ; GASs 
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Plate X, & GASTROCNEMIUS INTERNUS. This, hke the laft nrafele 


“tl. 


a 
hy 


~ has two HEADS, which arife from either bone. 

“One head arifes from the bulb of the fibula, and 
continues to adhere to one fourth of the upper part 
of the bone ; ; another head “arifes front ‘about three 
inches of the upper part of the ‘tibia. The firft of 
thefe heads’ is large and round ; the fecond i is fmaller 
and round; they unite " unedtneelse and a large flefhy 
belly is formed, with fill a confpicuous | ‘divifion be- 


_twixt the flefh of the fivo heads The great tendon 


begins about half way down the ia but fill is inter- 
mixed with flefhy ‘fibres till it approach | the heel. 
A little below: the middle of the leg, this tendon i ae 
united with the tendon of the gaftrocnemius, to form 
the great back tendon, named_ tendo Achillis ; and 
fi fometimes, though very rarely, ‘chorda magna. 

‘-iDhe tendon is large; it grows fmaller as it approach- 
es the heel; when it eoubhes the extremity of the hed 
bone, it expands to take'a’ firmer hold, - 

In running, walking, leaping, &c., this mufcle, 
with the ‘extenfors of the leg, are the great mufcles: 
‘The external gaftrocnemius has double power ; for it, 
arifing from the tubercles of the thigh-bone, is both 
an extenfor of the foot, and a flexor of the leg ; but 
the gaftrocnemuus internus, is a mere extenfor of the 
foot, and ‘both together have fuch sail as often 
to break the tendo Achillis. ety 

GT KTTE Briinranis. This. mutcle, is- named 
from a‘miftaken notion of its going to the planta pe- 
dis, or fole of the foot, to form the plantar aponeuro- 
fis, like the palmaris of the hand; but, in faa, it does 
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not go to the fole, but isa mere extenfor of the foot, Plate x. & 
inferted along with the tendo Achillis. sae 

This long and flender mufcle, is fituated under the 
gaftrocnemius internus. It arifes: from the external 
condyle of the femur, wholly flethy ; ; it alfo has an 
attachment to the capfular ligament of the joint; af- 
ter an oblique flefhy belly,’ of about three inches, i 
forms its {mall flat tendon. The tendon runs eink ixt 
the i inner head. of the gaftrocnemius and the folzus . 
and when the tendo Achillis begins, the tendon of the 
plantaris attaches itfelf to the inner edge, and fore 
part. of the Achillis tendon ; it accompanies it down 
to the heel, rupning in a groove which feems made to 
receive it; and it is implanted with the tendo Achillis, 
into thei inner fide of the heel bone. It is often awant- 
se at 
~ The ufe of this a is to truck up the capfule, in 
the great bendings of the knee joint, and to affift the 
gaftrocnemil mufcles. 

The PERoNz! mufcles are choi which oe from 
the fibula. They are named from their length being 
different ; the PER onus longus being as long again _ 
as the Brevis, for it is one half longer in its origin, the 
one rifing at the head, the other at the middle of the 
bone ; and again it. is one half longer at its infertion, 
going fully round under ‘the foot to the oppofite fide, 
while the fhorter peroneus: ‘flops at the fide of the 
foot to be inferted. | 

CLXXXIV. The rrronzus LONGUS, is fo named 

from its lying along the fibula. It arifes partly ten- 
- dinous, chiefly flefhy, from the upper knob of the fi- 
bula, and from the ridge of the bone, down to within 


three 


184. 
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Plate X. & three inches of the ancle. It has another imall flip 
ae of a head from the upper part of the tibia, above where 
the fibula j joins; it has alfo adhefions to the tendinous 
partition, which feparates this trom the EXTENSOR DI¢I- 
TORUM COMMUNIS and the soLeus. | 

Its tendon begins very high, above the Hiddle of. 
the leg, and it continues to receive the flefhy fibres, 
almoft at right anglesin the penniform manner. ‘The 
tendon is concealed down to about or below the mid- 
dle of the leg. Then it is feen immediately under the 
integuments, and we can eafily diftinguith it through 
the ikin, being that acute line or ftring, which runs 
down behind the inner ancle, and which gives thape 
to that part. 
ale pafling the outer ancle, it runs down through a 
cartilaginous pulley, or annular ligament, which alfo 
tran{mits the peroneus brevis: it leaves the peronzus 
brevis on the fide of the foot; and pafling by itfeif in a® 
groove of the heel bone, it bends obliquely acrofs 
the arch of the foot, woes quite down to the oppofite 
fide, and is inferted into the metatarfal bone of the 
great toe, and the great cuneiform bone, on which it is 
founded. Under the eminence of the os cuzorpss, it 
fuffers great friction, fo as to be thickened to a degree 
of oflification, and to refemble afefamoid bone. It is 
alfo thickened ; in a lefler degree, as it pafles the outer 
ancle ; and in all this length, it is tied down by a ftrong 
ligamentous expantion. 

It is a powerful extenfor of the leg; it alfo gives that 
obliquity of the foot, which is fo ‘handfome and na- 
tural, and ufeful in walking. This mufcle particular- 
ly turns down to the ground, the inner edge of the 

foot 5 
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- foot; fo it oe to the ground the ball of the great e Blate Xf 
toe, and that is the part which touches the ground, ~ | 
-and which feels fore after long walking, or violent 
leaping or running: It is by that part that we puth, 
in making a ftep; fo that this mufcle is perceived to 
be continually active in all motions of walking, leap- 
ing, running, and more particularly in dancing. ) 
CLAXXV. The peronaus srevis,is like itsfellow,  18s- 

except in length and infertion. Its origin is from the 
ridge of the fibula, beginning about one third down 
the bone, and continuing its adhefion the whole way 
to the ancle. It alfo has adhefions to the tendinous 
partition which is betwixt it, and the common exten- 
for; fo that thefe two mufcles, are by fuch adhefions, 
very difficult to diffe. It is fmaller at its origin, but 
increafes in its flefhy belly as it defcends; and it is 
flefhy lower down, than the peronzus longus. It is 
like it, a penniform mulcle. ‘The tendons of the two 
peronei, pafs together by the outer ancle, in the fame 
ring ; but the tendons crofseach other; for the pero- 
nus longus is in its belly more forward. The brevis 
lies under, and behind it, quite covered by it, and yet 
the tendon of the brevis, by creeping under the 
longus, gets before it, jut under the outer ancle; and 
from that it runsin a feparate groove, fuperficially, 
upon the outer edge of the foot, to be inferted into 
the metatarfal bone of the little toe. In both mutf- 
eles, the tendon is upon the outer edge, and begins al- 
moft as high as the upper head of each muicle. This 
tendon ef the peronzus brevis, is the fhorter one, is 
{mall where it pafles through the pulley, and expands 
- when it reaches its infertion, ‘that it may gralp the » 
ae metatarfal 
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Plate X,  ictatariel bone Ac alee The tendon ‘of the longer 

Pe mutcle, alfo expands a little, and fomewhat in the form 
of a hand and fingers, taking hold of two bones by 
three little heads. 

This mufcle aflifts the Since in extending the foot; 
and coincides well in its oblique action with, the laft ; 
for as the laft turned down the inner edge. of the foot! 
this turns the outer edge upwards, which is exactly 
the fame motion. | 

£36. CLXXXVI. The trraris posticus; in a penni- 
form mufcle, very much like the two lat defcribed, 
only its tendon goes round the cartilaginous pully of 
the inner ancle. : | | . 

It is named trsiatis ftom its ofigin, and posticus 
from its place. 

It arifes from the back part wad ridge of the tibia; 
from the oppofite part of the fibula, and from the in- 
terofleous membrane below thefe; and it continues its 
attachment to the interofleous bpouelle quite down 
to the ancle. It has alfo flrong attachments to the fur- 
rounding tendinous partitions. Its fibres are all ob- 
lique, and go.to the middle tendon, which is in the 
heart of the mufcle. About the middle of the ti- 
bia, this tendon begins to emerge from thé flefhy bel. 
Jy ; it grows gradually fmaller, but ftill continues to 
receive flefh quite down to the ancle. It paffes i in the 
groove of the inner dncle, and is retained there by fuch 
a ligament as holds the peronai. After pafling the li- 
gament, it expands in the hand-like form, to grafp the 
bones of the tarfus; and it is expanded much more 
than the peroneus, for it fends rcots down among the 
bones both of the tarfus and metatarfus, fo as to take 

hold 
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hold firft on thé Tow er rough part of the naviculare in he KE 
pafling over it. Then it is implanted into the two 
firft metatarfal bones, then into the calcaneum; and 
laftly into the os cuboides; and where it paffes over the ° 
os naviculare, it is hardened into a fort of fefamoid 
bone. In fhort, it isimplanted in the fole of the foot 
by a tendon like a hand, which fends down its fingers 
among the tarfal and metatarfal bones, to take the fu- 
reft hold. This mufcle pulls the foot in, fo as put the 
toes together, and, when balanced ne the perontei, it 
directly bends the foot. 
CLXXXVIIL. The rrstauis anticus eroffes obligue- . 
ly the fore part of theleg. It arifes from the fore part 
and outfide of the tibia. It begins juft under the outer 
tuber, and continues its adhefion down two thitds of 
the bone; then the tendon begins to be formed: and 
this aielc like almoft all the fmaller ones of the leg. 
adheres to the tendinous partitions, and to the fafcia, 
with which they are covered. ‘The tendon begins al- 
moft with the origin of the mufcle, but continues co- 
vered by the flefh, and not appearing till within four 
inches or fo of the ancle, when it begins to pafs ob- 
liquely over the leg, and having completed the crof- 
fing above the ancle, it goes under the annular liga- 
ment in a peculiar ring, it runs along the fide of the 
foot, and is implanted into'the os cuneiforme internum, 
and a fall production of the tendon goes forward to 
be inferted into the metatarfal bone of thé great toe. 
It is the only mufcle which bends the foot, that is, 
which turns the great toe towards the leg. 
ie See 
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MUSCLES OF THE TOES. 


PlaicX.& THe long mutcles of the toes are juft four, two FLEX- 


Ye Ly 


2138. 


ons, and two EXTENSOR musCcLES. ‘The flexor mufcles 
lie upon the tibialis pofticus, or behind, betwixt it and 
the foleus. ‘The extenfor mufcles again le under the 
tibialis anticus, or at leaft their heads are under it, and 
their bellies only appear from under it, about the mid- 
dle of the leg. , | 

The flexor tendons follow the tendon of the tibialis 
pofticus, by the pulley of the inner ancle into the hol- 
low of the foot. The tendons of the extenfor mufcles 
keep with that of the tibialis anticus,:and crofs over 
the fore part, or rifing of the ancle, where the tibia ts 
united with the aftragalus. And in diffection, we muft 
follow thefe in an oppofite order to that in which they 


are defcribed, for next to the fore part of the folzeus is, 


1ft, The FLExoR PoLLicis; 2dly, The rLexor DIGITO- 
rum; and, 3dly, The Trsia.is antTicus. | 
CLXXXVIII. The rrexor toneus porzicis is {mall 
and pointed at its origin, and arifes flefhy from three 
fourths of the fibula, to within an inch of the outer 
ancle. It grows thicker and larger as it defcends, and 
adheres to the tendinous partitions of the tibialis pofti- 
cus, and of the peronei. Its tendon can be feen only 
about an inch above the joint of the ancle. It pafles 
down behind the inner ancle, where it is bound in a 


fort of annular ligament. It there pafles under the 


heel-bone, in the arch of the foot, betwixt the bones 
and the abductor pollicis; it then glides into the chan- 
nel made by the two heads of the flexor pollicis bre- 


-yis; it them pafles betwixt the two fefamoid bones at 


the 
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the root of the great toe; it then goes forward in a FBte* & 
fheath, to be inferted into the laft bone of the great 
toe, at which implantation it is enlarged. — 

Its office is to bend the great toe ; but it is alfo con- 
tinually ufeful at every ftep in extending the foot, or 
in keeping the toe firm to the ground, while the gaf- 
trocnemil raife the heel; and therefore we fhould not. 
be rafh in cutting away the great toe, for in it confifts 
not the ftrength of the foot only, but of the leg. 

CLAXAXXIX. The FLEXOR LONGUS DIGITORUM PE- 782. 
DIS, is named, in addition, theprRrorans, becaufe, like — 
the perforans of the hand, it runs its tendons through 
the {plit tendon of a {maller muitcle, which is lodged 
in the fole of the foot. It is named alfo rLexor com- 
muNIs, although there be lefs reafon here, where there 
are no flexors for the individual toes, than in the hand, 
where there are epee eran for the individual fin- 
gers. 

It arifes from the back part of the tibia, its whole 
length, that is, from the end of the popliteal mufcle, 
and from the feptum tendinofum, by which it is di- 
vided from the tibialis anticus, which lies immediately 
before it; and it continues this origin from the tibia 
down to within three inches or fo of the ancle. Its 
origin is not eafily feparated before from the tibialis 
potticus, nor behind from the flexor pollicis. 

The tendon is not formed till very near the ancle, 
(within two inches of it), and the fleth Rill accompanies 
it quite down to the joint. It croffes the tendon of the 
tibialis pofticus behind theancle joint, and goes forward 
in the groove of the os calcis, tied down by a fort of cap- 
fule, orannular ligament. Inthe arch of the foot, it crof- 
2 242 | fes 
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ae %. & fes the tendon of the flexor pollicis, from which it receives 


190. 


a flip of tendon ; and thus the office of either is affified 
by the other, bina could be wholly fupplied by it; it 
then pafles over to the middle of the fole, and growing 
flatter and thicker, divides into four fiat tendons. 
Thefe go forward, diverging till they arrive at the ends 
of their metatarfal bones; then they emerge from the 
aponeurofis: plantaris, along with the common fhort 


_ flexor. Now both thefe tendons run under a ligamen- 


tous fheath, and are included in it under the firft and 
fecond bones of the toes; and having perforated the 


_ fhort flexor oppofite to the fecond joint, they are final- 


ly inferted into the root of the third or laft bone of 
each toe. - 'Thefe tendons, like the correfponding ones 
of the foot, feem to be flit with a fort of longitudinal 
fiffure. ? 

- The proper ufe of this mufcle is to bend all the 
joints of the toes, but more peculiarly the laft bone; 
and alfo to extend the fsot, keeping the point of the 
toes to the ground, confequently affitting the gaftroc- 
nemil, and all the muicles ufed 1 in walking, &e, 

CXC: The MASSA CARNEA Jacosr | Breve: OY PLAN- 
TH PEDIS,J a fmall body of flefh, naturally con- 
nected is the flexor longus. The mafla carnea ari- 
fes from the lower part of the heel- bone, in two divi- 
fi ions, one (the external one ) tendinous, the other 
flethy. Iti is, upon the whole, pretty nearly of a {quare 
form ; it joins the tendon of the flexor longus, before 
its divifion into tendons for each toe, and by the long 
lever that this has upon the heel. bone, it muft be of 
great afliftance to the flexor. It is more generally con- 
fidered in this hight of a fupplementary muicle ; by 

fome 
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fome, it is confidered as a diftinéé mufcle, and as the Plate X. & 
origin and firft beginning of the lumbricales pedis. — 

Thus Cowper confiders the mafla cainea, and the 
lumbricales, as one and the fame: that the mafia car- 
nea joins the tendon, covers it with its flefh, continues 
flefhy along the common tendon, till at the bifurca- 
tion it alfo parts, along with the four tendons, into 
four {mall flefhy mufcles, which are called lumbricales. 

Albinus, again, paints the mafla carnea diftin@ly 
terminating at the common tendon, and the lumbri- 
eales as arifing diflin@ from each of the divided ten- 
dons. | 
CXCI. The rLexor BREVIS DiciToruM is alfo nam- x9. 
ed the flexor fublimis or perforatus. It arifes from the 
lower part of the heel-bone, or the bump upon which 
we ftand. It arifes by very fhort tendinous fibres, and 
being placed immediately under the plantar aponeu- 
rofis, it takes hold of it, and alfo of the tendinous par- 
titions, betwixt it and the two abductors of the {mall 
and of the great toe, which are on either fide of it. 
Under the metatarfal bones, it divides itfelf into four 
heads; their tendons begin earlier upon the fide next 
the foot ; they grow round, emerge from betwixt the 
dentations of: the plantar aponeurofis; they then pafs | 
into the vagina, or fheath of each toe ; and on this, 
the firft phalanx, they lie over the tendons of the long 
extenfors. About the root of this firft bone, they di- 
vide into two little bands, which form a {plit (like the 
perforatus of the fingers) for the paflage of the long 
tendon. 

The long tendon pafles through it upon the fecond 
joint of the toe, and immediately after the perforated 

2 tendon . 
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Bate x. & tendon fixes itfelf by the two ferks to each fide of the 


T9% 


fecond bone, or phalanx of the toe. 

Its ufe is to bend the firft and fecond joints of the 
toes, but moft peculiarly the fecond. And the obli- 
quity of the long flexor is exactly balanced by a cor- 
refponding obliquity of the fhort flexor; for the ten- 
don of the long flexor coming round the inner circle, 
runs obliquely outwards to reach the toes, while the 
fhort flexor coming from the heel, which is towards the 
outer edge of the foot, runs in a like degree obliquely 
inwards, and meets the other at an acute angle near 
the toes. | 

CXCII. The tumsricares mutt be diffected after the 
fhort flexor. They need no defcription, fince they 
exactly correfpond with thofe of the hand. They 
rife, like them, in the forks of the extenfor tendons. 
They, like them, pafs through the digitations of the 
aponeurofis. They pafs on to the firlt bone of the 
toes, and, like the lumbricales of the hand, creep over 
the convexity of the bone, to be united along with 
the tendons of the extenfors. ‘Their infertion is al- 
ways at the fide of the toe next the great toe, and 
their ufe is to bend the firft jomt of the toes, and to 
draw them towards the great one, making an arch in 
the foot, and aflifting the tran{verfalis pedis. ‘The ex- 
TENSOR BREVIS lies moit fuperficially upon the fole of 


the foot, having its origin from the inner furface of the 


aponeurofis. ‘The massa CARNEA lies deeper, having no 
origin but from the tip of the heel-bone, and being 
foon implanted into the tendon of the long flexor. The 
LUMBRICALES again rife from the tendons of the long 
flexor, beginning juft where the mafla carnea ends in | 

It 5 
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it; and the Lumsrtca.es are the flexores primi interno- Plate X. & 
a 

dil; the sHorr muscLE, the fio fecundi internodil ; 

the LONG FLEXxoR, the flexor tertii internodi digitorum. 


EXTENSORS OF THE TOES. 


CXCIL. ‘The exrensoR LONGUS DIGITORUM PEDIS Is 193 
very difficult to diffe, from its numerous adhefions. 

It arifes properly from the head of the tibia, at its 
outer and fore part, juft under the knee; but it has 
alfo ftrong adhefions to the inner furface of the fafcia, 
to the tendinous partitions betwixt it and the tibialis 
anticus before and betwixt it, and the peroneel behind, 
and alfo to the interoffeous ligament, and to the edge 
of the fibula. Its fmall origin foon becomes thick, 
and is divided even from the beginning very percepti- 
bly into three diftin@ portions.. Thefe foon form three 
_ round tendons, which go obliquely inwards, pafs un- 
der the annular ligament of the ancle, and run in a’ 
ting of it, peculiar to them and the peroncus tertius. 
They then traverfe the two bands of the annular li- 
gament, upon the fore part of the foot, and now they 
change their direction a little, and go from within out- 
wards, and diverge towards their proper toes. "There 
are three portionsof mufcle, and four toes to be moved; 
the firft portion divides its tendon into two, at the 
joint, fo that the firft portion ferves both the firft and 
fecond toe, the fecond the third toe, and the third 
ferves the fourth toe. Here the tendon of the long 
extenfor receives four other tendons; firft, of the inter- 
ofizei externi; fecondly, of the interoffzi interni ; third- 
ly, of the long flexor; fourthly, of the lumbricales ; 
and thefe form a very large fheath, quite furrounding 
tie toe. - 

Thefe 
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Plate x.&  Thefe do not only, like other extenfors, extend the 


194. 


195. 


toes, but alfo, by the divergence of the tendon, expand 
them, or feparate them one from another. 

CXCIV. The prronzus Tert1vs fhould have beri 
defcribed as a flexor of the foot, along with the tibi- 
alis ‘anticus; but is fo naturally conne&ed with this, 
that it will be more eafily underftood now. It is of- 
ten named PERoNUS TERTIUS, fometimes NONUS VER- 
SALU, or ninth mufcle of the foot. __ | | 

Its origin is from the fibula, chiefly from the middle 
downwards, alfo from the interofléous membrane, and 
ftill from the tendinous partition which divides it from 
the peronzeus brevis. Its origin is almoft entirely flefhy, 
and it lies behind, and under the extenfor communis, 
fo that it feems in its belly to be a part of that mufcle. 
Its tendon alfo pafies along with the tendon of the 
extenfor communis, through the fame ring of the an- 
nular ligament, and there going obliquely towards the 
outfide or edge of the foot over the fhorter extenfor, 
it expands and covers the metatarfal bone of the little 
toe, with an expanfion, and adheres to it as a flexor of 
the foot ; and this, as weil as the tibialis, and other 
peronzi, have an oblique infertion generally into. the 
fide of the foot; or if into the fole, it is after run- 
ning over the fide, as over a pulley, fo thatall of them 
tend to prefs down one edge, that of the ball of the 
great toe, to the ground. 

CXCV. The exTENsoR DIGITORUM BREVIS is fo con- 
nected with the extenfor longus, that it is natural to 


defcribe them together. The extenfor brevisis a {mall 
mafs of flefh, fomewhat refembling the mafla carnea 


and lumbricales of the foot. It is placed juft where 
the 
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the buckle lies; upon the rifing of the fost, having its Plate %. & 
origin from the heel-bone, and running obliquely in- 
wards. . 

_ Its origin is from the outer fide, and fore part of the: 
heel-bone, and alfo from part of the annular liganient. 
It is {maller where it arifes by a fhort tendon from the 
heel-bone, but it gradually encreafes in fize ; it divides 
early into four heads, which are mufcular, and very 
diftin ; the two inner of which are larger, the two 
outer more flender : each head has already formed an 
oblique tendon under its flefh, which begins to appear 
naked about half way down the metatarfal bones. 
Thefe tendons crofs thofe of the long extenfor, and 
pafs under them nearly about the end of the metatar- 
fal bones. ‘Then one is implanted into the firft bone 
of the great toe, on the infide of the long tendon 
under which it had turned. ‘The fecond, third, and 
fourth tendon are inferted into their refpedctive next 
toes, and the little toe is left without one. The three 
laft of thefe tendons form a fort of flit, the two fides 
of which pafs along the fides of the toes, furrounding 
the long tendon, fomething like a perforatus; fo that 
the three laft tendons are inferted along with the long 
tendons into the laft bone of the toes. 

The obliquity of this fhort mufcle counteracts the 
obliquity. of the long; and it ferves. to extend and to 
fpread the toes, and to pull them away trom the great 
toe. | | a 

CXCVI. The ExTENSOR POLLICIS PROPRIUS isa VEFY — 196. 
flender mufcle, running from the top of the leg to 7 
the fecond joint of the great toe. It arifes from the 

35 fibula, 
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teX.& fibula, a little below its head, grows tendinous as it 


approaches the foot, then, pafling under the annular. 
hgament, and the crofs ligament of the foot, it goes 
onwards to the fecond joint of the toe over the firft. 
The fucceflion in which thefe mufcles lie under, 
and behind each other, is this: Firft, The tibialis anti- 
cus, the outermoft mufcle, arifes from the fore part of 
the tibia, neareft the fore part of the leg, at the ridge 
of the tibia: Secondly, The extenfor pollicis, lies im- 
mediately behind, and under the tibialis anticus: 
Thirdly, The extenfor digitorum communis, lies be- 
hind that: And, fourthly, The peroneus tertius, lies 
behind the common extenfor, like a part of that 
mutcle. | 
Thefe extenfor tendons, are bound down by crofs 
bands, refembling the annular ligaments of the writ. 
The general fafcia of the thigh is continued over the 
knee, and down the leg: it is much ftrengthened at 
the knee, where it adheres to each point of bone; it 
defcends very thick and ftrong over the leg, binding 
down and firengthening the tibialis anticus and ex- 
tenfor mufcles. The fheath grows thinner towards 
the ancle, but where it pafles over the joint, it is fo 
remarkably ftrengthened by its adhefions to the outer 
and inner ancles, that it feems to form two diftinc 
crofs bands, which, going from the point of the outer 
ancle, acrofs the extenfor tendons, to the point of 
the inner ancle, forms a ftrong crucial ligament, re- 
fembling the annular ligament of the wrift; fo that this, 
which is-‘called the cRucIAL LIGAMENT of the ancle or 
foot, is plainly but a firengthening of the common. 
{heath +a. | 
5 nee 
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The mufcles of the foot are the INTEROSSEI, which, he x. & 
in the foot, are found fingle on the lower furface or 
fole, but double, and two headed, upon the upper part 
of the foot. The aspucror, FLExor, and aDDUCTOR 
potiicis, which furround the great toe, fomething like 
thofe of the thumb; and the aspucror and FLEXOR: 
MINIMI DIGITI, furrounding the little toe; and there 
is a {mall flip of mufcle, the TRANSVERSALIS PEDIS, 
which goes acrofs the fole of the foot. 

CXCVII. The aspuctor po.ticis arifes, by very. 197. 
fhort tendinous fibres, from the knob of the os calci, 
and alfo from a ligament which ftretches from this 
knob to the fheath which belongs to the tibialis pof- 
ticus ; and it arifes alfo from the tendinous partition be- 
twixt it and the fhort flexor of the toes; and although 
it forms a beginning tendon oppofite to the cuneiform 
bone, the tendon is not naked, till it has reached the 
middle of the long metatarfal bone. It unites with the 
fhort flexor of the fame toe, and is inferted mto the 
firft bone or phalanx of the toe at its root. Its ufe is 
to pull afide the toe, and at the fame time to bend it 
a little ; it alfo curves the foot itfelf, for a joint, or 
any loaded part, is much better fupported by muf- 

cles than by ligaments; and this arch requires fup- 
- port more than almoft any other part. 

CXCVIII. Fiexor previs potuicis. This mufcle io. 

~is much fhorter than the lait, and lies betwixt the aB- 
_. pucTor and the appucror ; tt lies immediately upon 
the metatarfal bone. — ar 

Its origin is by a pretty long. tendon from the 
heel bone, and from the os CUNEIFORME EXTERNUM, by 
two feparate flips, from the heel bone being a full 
2Bi inch 


\ 
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ae Xx &inch in length; it alfo. adheres to the membranous 


‘799. 


200. 


partitions on either fide of it. It is {oon divided into 
two heads; one goes to the abductor, and the other 
goes to the adductor, to have the tendons inferted 
with theirs, into the root of the firft bone or pha- 
lanx. Thefe tendons contain the fefamoid bones ; 
and the parting of the two heads makes a channel 
for the tendon of the long flexor to run in. 
Its ufe is to bend the firft joint of the great toe. 

~CXCIX. The appucror potuicts is the third and 
laft portion of the mufcle which encircles the great 
toe. | | 
It arifes from the heel bone, by a tendon as long 
almoft as that which it gives the abductor: It does 


‘not immediately arife from the heel bone ; but there 


is a ligament extended from the heel bone to the os 
cuboides, and it arifes from that ligament: This is 
the ligament, under which the tendon of the pero- 
neus longus glides. The adduétor is divided into two 


‘flefhy fafciculi or heads; thefe unite, and going ob- 


liquely inwards, are inferted either into the fefamoid 

bone, or directly into the firft bone of the great toe. 
CC. The TRANSVERSALIS PEDIs, extends tranf- 

verfely acrofs the fole of the foot, at the head of the 


_ metatarfal bones; 1t is a very {mall mufcle, and re- 


fembles a good deal the palmaris brevis, 

It arifes from the ligament, which connedts the 
bones of the tarfus together, and a {mall mufcular bel- 
ly is formed, which is inferted into the tendon of the 
ADDUCTOR POLLICIS. 

Its ufe is fuid to be, to make a fort of gutter in the 
foot, by drawing the heads of the metatarfal bones to- 

| mee gether ; 
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gether; but is it not evident, that this is one of many Plate x. & 


_inftances of mufcles being a more perfect fupport 


than ligaments ?—It is a fupport, having a fort of in- 


telligence, contracting: or relaxing, according to the — 


neceflity or degree of force; indeed, except this ufe, 


it is not eafy to affign any, for there is very little oc- 


cation for hollowing the foot in this direction. 

CCI. The aspucror mInimt picivi, like the abduc- 
tor pollicis, is a pretty long mufcle, but very flender, 
lying on the outer fide of the foot. ae 

Its origin is from the knob of the heel bone, and 
from the tendinous feptum, which covers the flexor 
brevis: It forms two fmall tendons in the fame direc- 
tion; one fmall and fhorter tendon is fixed into the 
metatarfal bone, at-its root: The other goes forward, 
to be inferted into the root of the firft bone of the toe ; 
fo that this. mufcle clearly performs. both the bites 
afcribed to the other flexors. It bends the toe to 
which it belongs, and it extends and fupports the tar- 
{us in walking ; and it carries the toe a little outwards, 
from which it has its name. 

CCIl. The rLexor BREVIS MINIMI DIGITI is next, and 
is almoft the fame mufcle in place and office: It is an 
exceedingly fmall mufcle; it juft meafures the length 
of the metatarfal bone, ad arifes from it. Its origm 
is from the root of the metatarfal bone of the little 


toe; and from the ligament by which that bone is 


conneGted. with the os cuboides, its finall belly runs 
the length of that bone; and it is implanted by a 
fhort tendon, into the root of the firft bone of the lit- 
tle toe. 
Its ufe is to bend the toe. 
GCA Tie 
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Plate X.g CCITT. The inrerosser inrerni are ‘three {mall 


AI. 


4038 


204. 


mufcles, feated in the planta pedis, as the interoflel 
manus are inthe palm of the hand. Their flender 
tendons pats through the openings of the aponeuro- 
fis plantaris, and, going on the infide of the toes, are, 
like the lumbricales, inferted along with the extenfor 
tendons. on E 

Thefe pull the toes towards the great toe, bend the 


 firft joint, and extend the fecond and third. 


CCIV. The INTEROSSEI EXTERNI are, like the cor- 
refponding mufcles of the hand, four in number, and 
double headed, and have been named bicipites: They 
rife from the metatarfal bones, on each fide of them: 
each has fome little variety in its origin or courfe; but 
it is far from being worth our while, to defcribe each 


_ individually, as many do: it is fufficient to obferve 


their origin, and that their tendons all meet the ten- 
dons of the long and fhort’extenfors of the LuMBRI- 
caLes, and of the INTEROSSEI INTERNI, upon the backs 
of the toes; fo that the whole forms a web, aponeu- 
rofis or fheath, which covers the upper part of the toe, 
and adheres to its point. 

The office of thefe mufcles, is to extend the toes. 

PLANTAR ‘APONEUROSIS.—The palm and the fole are 
much expofed, and are {pecially defended by a thick 
tendinous aponeurofis. In the palm, there is the, more 


‘reafon to fufpect expanfion to proceed from the ten- 


don of one mufcle, becaufe the tendon of the palma- 
ris is inferted into it; yet that is not probable; for 
the tendon is very flender, and quite unfit for the ge- 
neration of fo broad a fheet of aponeurofis. In the foot, 
fuch an origin is full lefs probable; for the plantaris 

tendon, 
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tendon does not terminate in the plantar aponeurofis, Plate X. & 
but is inferted into the-heel bone. a 
The plantar aponeurofis arifes moft diftintly from 
that part of the tuber of the heel bone upon which 
we ftand: it is divided into three fheaths. Sabbatier 
makes a middle, external, and internal portion of the 
fame aponeurofis. Albinus alfo defcribes it as three 
_ diftinét aponeurofis ; one for the middle of ‘the foot ; 
one for the abductor of the great toe; and one the 
aponeurofis of the abductor of the little toe ; all con- 
nected together only by their edges. Cowper confi- 
ders it as a general expanfion from the plantaris; and 
it is from this prejudice that the mufcle has its name. 
But its true origin is from that part of the knob of 
the heel bone on which we ftand. The middle, and 
“more pointed tendon, arifes from the very point of 
the knob. The inner fafcia arifes from the infide of 
this: and the outer one from the outfide. And 
though thus divided into three heads, yet the whole 
origin is from the heel bone, and is fmall and point- 
ed. From this point the aponeurofis goes forward, 
expanding till it is as broad as the roots of the toes ; 
fo that the whole has the fhape of a fandal; and as 
-it expands, its fibres grow more {parfe, fo as to have a 
radiated appearance. Accordingly, the part neareft 
the heel is thicker, while the broader part is thinner. 
It goes forward, like the fole of a fhoe, till, having 
approached the heads of the metatarfal bones, it is 
divided into five heads, correfponding with the five 
knobs; and each of thefe heads again fubdivides it- 
felf into two bands, which, paffing on each fide of 
the heads of the metatarfal pence, is fixed into the 
fides, 
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rte & fides, fo as to leave room for the pafling of the ten- 
dons, and nerves, and arteries. 
Now, this middle aponeurofis fends down a deep 
-ftrong partition on each fide of it; which is the beft 
reafon that I know for making thefe three diftinct apo- 
neurofis: for, by thefe perpendicular partitions, the 
hollow of the foot is feparated into three diftinct 
chambers: under the middle one, are concealed the 
tendons of the long flexors, with the lumbricales and 
 fhort flexor mufcles: under the outer one, the flexor 
and abductor of the little finger: and under the in- 
ner one, the adductor, flexor, and the abduédtors of 
_ the great toe. | 
The ufes of this great and very ftrong aponeuro- 
fis are: That it protects all the parts, the blood vef- 
fels, mufcles and nerves that lie under it: That it: 
fupports the arch of the foot, both in ftanding and in 
motion, paffing from heel to toe, like a bow itring, 
acrofs its arch: That it binds down the mufcles, and 
confequently fupports and affifts them in their {trong 
actions: ‘That it gives origin, or part of their origin, 
to many of the mufcles ;. which, by their frequent and 
itregular adhefion to it, are very difficult to diffect : 
That it forms openings or rings, in which the tendons 
of the other mutcles pats. 


CHAP. 


CHAP. IX. 


OF THE MUSCULAR, POWER. 


“Duar contradile power which refides in the mufcular 
or living fibre, is a phenomenon the moft wonderful and 
perplexing of all. When we cannot reach the true 
point, the mind too often condefcends to the moft trif. 
ling purfuits: And fo, when the older phyfiologifts 
could not utiderftand the intrinfic nature of this mufcu- 
lar power, they endeavoured to difcover the fize, the cos 
lour, and other external properties of the fibre; foolifh- 
ly defiring to kaow what, if known, could be of no 
avail. Colour was believed to be effential to the con- 
ftitution of a mufcle: but in fowls, in amphibious ani- 
‘mals, in fifhes, in worms and infects, through all the 
gradations of animals, of different {pecies or different 
fizes, the colours of the mufcular fibre change. In 
fifhes and in infeéts, it is entirely white ; even in the 
- human body, it is not effentially red; the fibres of 
the iris, the mufcular coats of the arteries, the muf- 
cles of the ftomach, of. the inteftines, and of the uri- 
nary bladder, are colourlefs: the blood which makes 
this fibre red in the other parts, may be wafhed away. 
30 Then 
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Then why fhould we define a mufcle by that ac- 
cidental property which it fo often wants, and of 
which it may be fo eafily deprived, while we may 
define it more truly by its contra@tile power, the only 
evidence of its nature, and its chief diftin@ion in the 
fyftem ; for the contraction of the iris conftitutes its 
nature; it is a mufele by ttuer marks than by its 
colour: and, by the fame rule, the mufcles of the 
leaft infect are as perfect as the mufcles of a man. 

_Philofophers of the laft age had been at infinite 
pains to find the ultimate fibre of mufcles, thinking” 
to difcover its properties in its form; but they faw 
juft in proportion to the glaffes which they ufed, or - 
to their practice and {kill in that art, which is now 
almoft forfaken.. Some found the fibres to be of one 
equal: fize in all creatures, however various: Others 
found them proportioned to the fize, or age, or ftrength 
of their fubject ; but even fuch difcrepancies are tri- 
vial to thofe which, in one of the greateft of thefe 
minute philofophers, are found almoft in the fame 
page; fometimes affirming the ultimate fibre to be 
greater or fmaller, according to the ftrength of the 
fubject, and again making them of equal fize; in the 
whale and in the infea&. | 

Others, lefs troubled about the ultimate fize of thefe 
fibres, had conceived notions of their form, which, in 
the credulity of the times, rofe into the importance 
of doGrines, and, from the fir raw conceptions of 
their authors, were finally proved by the microfcope, 
forfooth ; and while one author was drawing his rhom- 
boidal fibres, all conjoined in regular fucceffion,and ano- 
ther defcribing them alfo from the microfcope, as con- 
7 fitting 
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fitting of fix cylindrical fibres, involved in a {fpiral one, 
a third reckoned the fibres 2 fucceffion’ of fpherical 
bodies ; and Cowper thought that he was inje@ing - 
with quickfilver, chains of bells jointed with each 
other. For the honour of the age, thefe vanities are 
forgotten now. And why, indeed, fhould we feek 
the ultimate fibres of the mufcle, or ftudy their forms, 
when the difcovery could not advance us one fingle 
itep in the knowledge of its nature or effence >? What 
avails it that we have difcovered (if we have really 
difcovered) the fhape of the particles’ of the blood ; 
the wave like fibres within the fubftance of the nerves;. 
or the jointed appearance in the {maller fibres of muf- 
cles? We do not underftand the nature of the blood, 
the properties of the nerves, nor the contractile power 
-of the mutfcles, at all better by this peculiar form of 
the internal ftructure, than we do by the grofler marks 
of their external form. 

Phyfiologifts have, by a late fenfe of their own weak- 
nefs, been at laft humbled to this becoming, but un- 
willing acknowledgement, that this contradtility of the 
mufcles is an original endowment of this living matter 
derived from the Creator, imparted in a way which we 
cannot know, and fo attached to the organization of 
the mufcular fibre, that where its organization is de- - 
ftroyed, this power is loft. We have refigned the 
fearch after a mechanical or phyfical caufe, and feek 
only to learn the properties of this living power, and 
the excitements by which it is moved. To this end 
it is neceflary to define this power, diftinguifhing it 
from thofe feelings or motions which refult from the 
nerves. The vis infita being that power which be- 

| 3C ij longs 


388 _ -« @F THE MUSCULAR POWER. 


longs to mufcles, is the fource of motion and animal life: 
The yis nervea, being that property which is peculiar to 
nerves, is the feat of feeling, and the caufe of volunta- 
ry motion, relating chiefly to the enjoyments and con- 
{cioufnefs of life ; for life and motion exift even in 
plants, and in many creatures, which, not having nerves, 
have - neither confcioufnefs nor enjoyment, and in 
which the place of feeling i is fupplied by a lefs perfect 
infting, by this vis infita, or fome analogous inherent 
power. ‘ | | Sa 
- This irritable power refiding in mul cles, may be de- 
fined the property by which mufcles feel and read, 
upon certain ftimuli being applied, without that feeling 
being conveyed to the fenforium, without a confciouf- 
nels of action, without any other natural dependence 
on the fyftem, than that, while certain orders of muf- 
cles are obedient to their own ftimuli only, as the 
he art to the blood, other orders of the mufcles are rea- 
dy to receive the commands of the will, And above 
all, fo little dependent is this action upon the nerves, 
that it 1s as perfect 3 in animals which have no nerves, 
and is for a time very perfect i in the parts which have 
been fevered from the tyftems to which they belonged. 
This power, inherent in the mufcular fibre, belonging 
to its conititution, and not derived from without, is the 
vis infita, or irritability of Haller ™, the vis. vitalis of 


G oerter, 


24 The irritability of a mufcle, is. perhaps, more properly the 
vis infita, or inherent power called into immediate action, by the 
prefence of ftimuli; and as for the names of ‘Tonic Power, Vital 
Power, and the reit, the terms are quite ‘undefined, and may, per-' 
haps, have reférred rather to he co wbived eect of all the powers 
. 9: life, and’of all the properties of inanimate matter, of nervous 
fympathy, elaiticity, aud of mufcular power combined. 
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Goerter, the ofcillation of Boerhaave, and the tonie 
power of Stahl. It is feen in the fpontaneous and 
tremulous contractions of mufcles when lacerated, as 
in wounds, when cut in operations, when entirely fe- 
_ parated from the body, as in experiments upon animals, 
like that tremulous motion which we often feel in 
yarious parts of the body, without any evident caufe, 
and independent of the will. Even when the bo- 
dy is dead to all appearance, and the nervous pow- 
‘er gone, this contractile power remains; fo that if 
‘a body be placed in certain attitudes, before it be 
cold, its mufcles will contrac, and it will be fixed 
in that pofture till the organization yields and be- 
gins to be diflolved. It is by this inherent power that a 
cut mufcle contracts and leaves a gap; that a cut arte- 
ry fhrinks and retires into the flefh; that the whole 
body fhrinks and grows ftiff after death. Thefe are 
but faint indications of that latent power, which can 
‘be eafily excited to the moft viclent motions, and on 
which all the flrength of the mufcles depends: For 
the ligaments, tendons, burlz of joints, and all thofe 
parts which have no living power, are capable of bear- 
ing the fame weight when dead as when alive. But 
fuch is the connection betwixt the organization of a’ 
mufcle and its conctractile power, that the moment it 
dies, all its power is gone ; and the mufcle which could 
lift a hundred pounds while alive, cannot bear the 
weight of a few pounds when dead. This latent power 
may be brought into full action by various: ftimull. 
The latent power itfelf is called vis infita, the a@ing 
_ power put into action, or the proof of the vis infita, upon 
applying ftimuli, 1s called the irritability of mufcles. This 
irritability 1 is fo far dndependsat of nerves, and fo little 

; connected 
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connected. with | feeling, which is the province of the 
nerves, that upon flimulating any mufcle by touching 
it with a cauftic, or irritating with a fharp point, or 
driving the electric {park through it, or exciting with 
the metallic conductors, as of filver and zink, * the 
mufcle inftantly contra@s; although the nerve of 
that mufcle be tied, although the nerve be cut fo as to | 
feparate the mufcle entirely from all’ conneGtion with 
the fyftem, although the mufcle itfelf be feparated 
from the body, although the creature upon which the 
experiment is performed, may have loft all fenfe of 
feeling, and have been long apparently dead. Thus a 
mufcle cut from the limb, trembles and palpitates for 
long after ; the heart feparated from the body con- 
tracts when irritated ; the bowels, when torn from 
the body, continue their periftaltic motion, fo as to roll 
upon the table, ceafing to anfwer to ftimuli only when 
they become {tiff and coid ; and too often in the hu- 
man body, the vis infita lofes the exciting power of 
the nerves, and then palfy enfues; or, lofing all gover- 
nance of the nerves, the vis infita, acting without this 
‘yegulating power, falls into partial and general convul- . 
fions. Even in vegetables, as in the fenfitive plant, this 
contractile power lives. Thence comes the diftinction 
betwixt. the irritability of mufcles and the fenfibility 
of neryes; for the irritability of mufcles furvives the 
animal, as when it 1s active after death; furvives the 
life of the part, or the feelings of the whole fyftem, as 
in univerfal pally, where the vital motions continue en- 
tire 

* See a moft ingenious diflertation by my pupil Mr. Fowler, 


the firft writer in this country, on this very interefling novelty, 


where the operations of this new excitement are explained. 
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tire and perfect; and where the mufcles, though not 
~ obedient to the will, are fubje@ to irregular and violent 
actions ; and it furvives the connection with the reft 
of the fyftem, as where animals very tenacious of life 
are.cut into parts: but fenfibility, the property of the 
nerves, gives the various modifications of fenfe, as vi- 
. fion, hearing, and the reft ; gives alfo the general {fenfe 
of pleafure or pain, and makes the fyftem, according 
to its various conditions, feel vigorous and healthy, or 
weary and low. And thus the eye feels, and the fkin 
feels; but their appointed ftimuli produce no motions 
in thefe parts; they are fenfible, but not irritable. The 
heart, the inteftines, the urinary bladder, and all the 
mufcles of voluntary motion, anfwer to ftimuli with a 
quick and forcible. contraction ; and yet they hardly 
feel the ftimuli by which thefe contractions are produ. 
ced, or at leaft they do not convey. that feeling to the 
brain. There is no confcioufnefs of prefent ftimulus 
in thofe parts which are called into action by the im- 
pulfe of the nerves, and at the command of the will : 
fo that mufcular parts have all the irritability of the 
- fyftem, with but little feeling, and that little owing to 
the nerves which enter into their fubfance ; while 
nerves have all the aay of the iyftem, but no 
motion. 

The vis insiTa is a power that is in anes force, 
preferving the parts ready for their proper ftimuli, 
whatever thefe may be: one fet obeying their own . 
peculiar ftimuli chiefly, while others are obedient to the 
nervous power, and the influence of the will. The 
heart is ftimulated by the quantity or quality of its 
blood ; the ftomach by the prefence of food; the in- 

teftines 
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teftines by their contents: the urine ftimulates the 
bladder ; the venereal appetite ftimulates the genital 
fyftem ; the foetus ftimulates the womb ; and the vo- 
-luntary mufcles (if we may be allowed to guefs at a 
thing fo little known), ate excited by the nerves, and 
fo are obedient to the will; for, to our limited view, 
the nerves feem to be the fole meflengers of thefe 
commands, and any ftimulus to the nerves moves the 
mufcles like the commands of the will. The abfence 
of the due ftimulus to each, or the prefence of ordina- 
ry fiimuli in too great power, will excite enormous and 
irregular motions, as fullnefs of blood in the heart, poi- 
fons in the ftomach, acrimonies in the inteftmal canal, 
or the paflions of anger or fear in the fyftem of the vo- 
luntary mufcles. The due ftimuli preferve their right 
tone and action; but thefe violent ftimuli hurt their ir- 
ritability, or moving power; the heart acts weakly af- 
ter fevers; the appetite 1s languid after debauch; the 
limbs are weakened by labour ; and the whole fyftem 
is ruined by excefs. ‘Thus the funétions by which the 
fyftem lives, the heart, the ftomach, the bowels, and 
the womb, the various forts of veflels by which the 
fluids are conveyed, are providently removed from the 
influence of the will ; for thefe are the machines of the 
{yftem, whofe motions could not ftop, muft not be in- 
terrupted, nor lowered, nor raifed, but muft move and 
act according to the needs of the fyftem: Not left to 
the irregularities, or carelefinefs of voluntary motions; 
they are governed each by its own peculiar ftimulus, 
and act in a continued and equal courfe. | 
Thus there are in the body two living powers, which. - - 
are as caufe and effect in all the motions of our fyftem. 


~ 


| xe The 
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The NERVES fland s as an  Heernedtam Barwin all ex- 
. ternal objects and our general fenfe ; by the impref- 
fions through thefe come pleafure and pain, and all 
the motives to action; by the will, returned. through 
the nerves, all voluntary motions enfue. Thus are 
the nerves, as internuncii, betwixt, the external im- 
preffion and the moving power. But nerves were ne- 
ver known to move under the influence of ftimuli; the 
moving power is another property of a dittinad part of 7 
our body, having its own arrangement of particles, and 
its own peculiar form. All motion then proceeds from 
the joint operation of either power ; the nerves convey 
the impreffions, while the mufclés ¢ontain the power ; 
and it is here, as in other natural effects, the éxternal 
caufe changes, while the inherent property, the fub- 
ject of its operation, remains the fame. The nervous 
power is the regulator of the fyftem ; it is the property 
fuited to all the fupports of life, upon which they ada, 
and by which they maintain their power over our bo- 
dy; ; but it is fubje@ to continual changing : it rifes and 
falls, is perfect or low; but the energy of the mufcle, 
Which is to anfwer to this power, remains ever the fame, . 
while its organization remains: the nervous power Is 
éxhaufted and languid ; but the mufcular power is al- 
ways perfea, always ready for the excitément of ftimu- 
li, or for the commands of the will. 
There is (if we may be allowed any expreflion 
fo loofe and indefinite) the will of the fyftem, and 
the will of the mind it is the will of the fyftem, that, 
through the medium of nerves of wide fympathy and | 
content, governs and leads in harmony all the confent- 
ing functions of the body, and lowers and raifes their 
3D powers, 
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powers, according to the weaknefs or ftrength, or full. 
nefs, or wants of the body; while the will of the 
mind commands thofe voluntary motions, which it is 
its choice to perform. So natural feems that notion 
which has long prevailed, of an archeus, or prefiding 
{pirit, which, like a latent inftind, regulates and pre- 
ferves the fyftem, prompts to what is right, and creates 
an averfion to. what is wrong, and raifes or allays the 
actions of the vital organs, preferving the fyftem in 
health, and ftriving againft difeafe. The voluntary 
muicles are put under the command of the will, while © 
the involuntary mufcles, by which the vital organs 
move, are infulated and mechanical, and depend lefs 
on our fpiritual part : for life and exiftence depend lefs 
on feeling, or that which is allied to our f{piritual part, 
and more on the irritable or moving power; and it 
was fit that this irritable power fhould be divided from 
our feelings and our will, which are irregular and tran- 
fitory, and apt rather to derange, than to preferve the 
fyftem. | 
How this divifion is accomplifhed, we do not know 
in any furer way; but we fee that the heart, the lungs, 
the ftomach, and the inteftines, have a proportion of 
nerves, fo much lower than the mufcles of voluntary 
motion, that their very exiftence has been denied. 
Yet there are nerves proper to the vital parts: the 
phrenic nerve goes to the diaphragm ; the par vagum 
to the ftomach and bowels; the fymphathetic nerve 
to the heart; they are {maller, but they are appro- 
priated and diftinG. Now this queftion occurs: -If 
- the irritable power be in thefe organs, if they be en- 
dowed with the quality of feeling their own peculiar 
ftimult, 
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fimuli, and anfweting to their impulfes, what need is 
there for nerves? But they alfo have their nerves, 
that they may not want fome living connection with 
that fyftem to which they belong : that they may flou- 
rufh in its health, and languith in its difeafes; that 
they may act according to the needs, and be fubject 
to the will of the fy fie; that the grand movers of 
the mechanical fyftem may be affected in their turns 
by the fpiritual part, and thus the digeftion, the cir- 
culation, the venereal appetite, and every vital power, 
are languid and depreffed, or lively and perfec, ac- 
cording ta the conditions of the whole: and how thefe 
functions are moved by anger, or joy, or fear, needs 
not be told. But the vital functions alfo lofe their 
action: ‘“ The heart acts weakly after fevers; the 
appetite is languid after a debauch; the limbs are 
weakened by labour; and the whole fyftem 1s ruin- 
ed by excefs.” Thefe organs have lefs dependence on 
nerves, and fo fufpicions arife, that the irritable power, 
the very batfis of life; may alfo fail: but how fhould 
it fail? If themotions of our fyftem ceafe, it muft beei- 
ther from the incapacity of themutcles, or from the lofs 
of exciting power in the nerves. ‘Thé nerves are liable to 
change,but the mufcle retains its power tillits organiza- 
tion be deftroyed. When theirritable power of a mutcle 
ceafes, when the heart,forinftance, begins .to fail, whence 
can that lofs arife? Its power is not mechanically ex- 
haufted, elfe from what fource could it ever be re- 
- newed? It is not from any injury to its nerves ; for the 
heart, when cut out from the body, may be wearied 
out with conftant ftimul, till it ceafe to act; and it 
will recover by reft, without communication with the 

3D y | nerves ;, 
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nerves : but it is perhaps fuch a derangement as hap- 
‘pens ina fpring, which, being long bent, lofes of its 
elaftic power: the arrangement of its particles fuffers 
by ftraining ; they are compofed by reft’ and if the 
elaftic power be thus reftored in an inanimate fpring, 
much more fhould the contractile power recover by’ 
reft in the mufcular fibres of a living fyftem. 

The VIS INSITA cannot be wearied nor exhautted ; 
fo the heart i is unwearied i in its fundion, or if languid 
or too ‘violent in its actions, that mutt be from the 
power of flimulus being lowered. or increafed, not 
from any change on the inherent power. The volun- 
tary ‘mufcles alfo are unw earied ; and fo, after great 
fatigue, we are fenfible of cramps and irregular con- 
tractions, fhowing that they are ftill active, but more 
loofely governed by the nerves, and not fo fully un- 
der ‘the command of the will,’ But the NERVOUS 
syStEM is more fubje@ to wearinefs and to decay ¢ 
The fenfes become tired ; the feelings of the. fyftem 
are ‘exhaufted.” It is from this failing of the nervous 
power, that violent exertions bring fatigue and pain : 
from this alfo that we need the refrefhment of fleep; 
but during fleep, the heart, and ‘all the involuntary 
mufcles, unwearied in’ their fundtons, proceed’ fil 
in the fame regular and orderly courte,” 

' This intitability, or inherent power, not only keeps the 
mufcles ready, each for its peculiar ftimulus, but pre- 
ferves a balance over the whole fyftem of the mufcles. 
We know that muicles maintain a conflant action, in- 
dependent of the nerves.” The mufcles of one fide 
balance the oppofité’ mufcles: and if the mufcles of 
one ae be relaxed by pally, mie aon of the oppo-- 

BIN a fite 
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fite mufcles inftantly appears: or if a limb be lux- 
ated, and its mutfcles difplaced, they perfevere in a 
violent and fpafmodic action, till they be reftored 
each to its place. Have we not reafon to believe, 
that if mufcles were abfolutely and entirely quief- 
cent, they could not be fo inftantaneoufly called in- 
to action ; but that by this continual tenfion or tone, 
they more readily follow the commands of the will: 
that by this lefler tenfion, they are prepared for 
greater action, and inclined to harmonize ; for if all 
the mufcles were quiefcent, and one fuddenly moved 
by the will, its antagonift would rife into undue ac- 
tion, and the co-operating or affifting mufcles would 
be unprepared. Whereas, by this continual tenfion 
of all the mufcles, one fet is oppofed to another, is 
confenting with it, and is ready to co-operate with it, 
er to oppofe it in the due degree: the mind has 
but to incline the power towards one fet, and imme- 
diate and orderly motions enfue. | 

_ The NERVOUS INFLUENCE, again, isas a mere dinidhiis 
to the voluntary mufcles, as blood is to the heart, or 
the foetus, or any foreign body, to the womb. It lofes 
itsinfluence over the fyftem fatter thanthe ordinary pow- 
_ ers of life do ; ‘and the irritable ftate of the mufcles con- 
- tinues long after the voluntary motion, or the power of 
: excitement from the nerves is gone: for when we die 
flowly, this inherent power is exhaufted in the ftrug- 
gles for life. If, while in perfect health, we are killed 
by a fudden blow, the irritable power of the mufcles 
furvives the nervous fyftem. many hours or days, and 
the flefh trembles, and the abforbents continue to 
abforb ; and often, as after fuffocation, we can, by 
Ae operating 
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operating upon this poor remains of life, reftore the 
circulation, reanimate the nervous fyftem, and recover 
that life, which feemed to have entirely left the body ; 
and thus, the nervous influence, which feemed to ani- 
mate the fyftem, and to be the prime mover and 
fource of life, owes its reftoration to that, which was 
.thought to be but a fecondary power. It is this re- 
mains of contractile power, which fixes the dead body 
in whatever pofture it is placed; It is this remains of 


irritability, which preferves frefhnefs in the animal | 


which feemed dead, but which is really dying ftill: 
For the moment this lingering portion of life is gone, 
the body diffolves, and falls down; and fo we judge of 
frefhnefs, by the rigidity of the flefh, and forefee ap- 
proaching putrefaction, by its becoming foft. There 
is no putrefaction in creatures fuddenly killed, as in 
the accidents which happen to man, or in killing ant- 


mals by a fudden blow; in thefe the body continues | 


frefh and fufceptible of ftimuli long after death: but 
if this inherent power, this irritable nature of the fibre, 
be exhaufied before death, or in the moment of death, 
then does the body fall quickly into the condition of 
dead matter, running through thofe changes, which 
are the only true marks of death. . The fith, which 
is allowed to ftruggle till it be dead; the ox, over- 
driven before it be brought to the flaughter; the 


animal killed by lightning, which fuddenly explodes 


(if we may be allowed the expreflion) all-the powers 
of life ;. in thefe the contractile power is effectual- 


ly exhaufted ; no mark of irritability remains; pu- 


trefaction comes quickly on: and fo in thofe who 
die of the plague, of poifon, of fevers, or of any fud- 
den 
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den and violent difeafe, which at once extinguifhes 
life in the vulgar fenfe, and robs.the fyftem of that 
remnant of life, which the phyfiologift could produce 
to view; in all thefe cafes, the body becomes putrid 
ina few hours. If a body becomes putrid fo early 
in warm climates, it is not merely becaufe putrefac- 
tion is favoured by heat; but it is becaufe heat exhautts 
the vital power, and often a part of the body has loft 
its organized power, and is almoft putrid before 
the whole be dead. We find, that we are wrong 
in this, that when a body has loft all feeling and mo- 
tion, we pronounce it dead; the nerves indeed have 
-ceafed to do their office; all feeling and confciouf- 
nefs is gone; but the mere animal power furvives the 
nerves, and through it the whole fyftem ras re- 

ealled into perfect life. | 
The powers and privileges of the nervous fyftem, 
muft not be ranked too high, nor valued too low: the 
perfect animal feels and moves by the nervous power ; 
but furely its mufcles are actuated by a law of their 
own nature: The heart of the chick begins to move, 
before we dare prefume, that there is any organ for 
diftributing this nervous power. The punctum fali- 
0719 ame, is the heart of the chick; it is feen beating while 
the body of the chick is but a rnde, unformed, and 
gelatinous mafs ; daily this ative centre encreafes in 
ftrength and power ; and it has a delicate feeling of 
ftimuli, and it quickly reacts, fo as “ to fly out into an- 
gry and perturbed motions,” by the application of a 
ftimulus. It is excited by encreafed heat, and lan- 
guifhes when cold, till at laft it dies; then it ceafes to 
act, but ftill heat reftores it to life: Andis not the — 
praok 
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proof ftronger in the grown animal, when we cut out 
the heart, which anfwers to ftimuli for fome time ; at 
laft, feems to have its power exhautted ; it lies dead for 
fome time, till it again recovers its power? If this power 
proceeded from the nerves, how could it be renewed? 
but if it refide in the mufcle only, it may have been 
wearied, and may revive ; its organization may have 
been deranged, and may be reftored by reft from 
ftimuli; and its parts may be compofed again, refum- 
ing their relative fituation, and their a@ive arrange- 
ment and form; or thoughit may be infenfible to a fti- 
mulus long applied, it may be ftill alive, even toa lower 
ftimulus of another kind; or it may awake again to 
the feeling of that ftimulus, which, by being too long 
applied, had loft its power. . 

Senfibility depends upon the nerves; motion on 
the miufcles: both are equally admirable ona infcruti- 
ble ; the one conducing to all the enjoyments, and all 
the fufferings of life, and to the intelleGtual faculties of 
man ; the other being the chief fupport of animal life, 
and the fource of all the bodily powers. , 

As for the MECHANICAL Powers, by which the con- 
tractions of the mufcular fibre is forwarded or retard- 
ed, they are not what they have been beli¢ved'; for 
we find few circumftances in the origin, infertion, or 
forms of mufcles, to favour their power, but many by , 
which their power is abridged. There are certain 
points, where the length of lever gives an encreafe of 
power. The maftoid procefs, and the occiput, aré as 
levers for the head; the fpines of the vertebra, for 
the back; the olecranon, for the arm; and the pifi- 
form bone, for ee hand. The pelvis, andthe jutting 

trochanters 
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trochanters, are as levers for the thigh; the patella, is 
a lever for the leg; the heel bone, is a lever for the 
whole foot; and the arch of the foot, is as a lever for 
the toes. Thefe are not the whole, but they are 
perhaps the chief levers in the human body. In all 
the other implantations, the mufcle is fixed, not be- 
hind the joint, but betwixt the joint and the weight 
that is to be moved. There is a greater lofs of power, 
when inferted near to the joint; there is lefs lofs of 
power, when the tendon is inferted far from the joint ; 
and though we call fuch infertion a longer or fhorter 
lever, there is always fome lofs of power, and the true 
levers in the body are very few; far from providing 
mechanical forms to encreafe the power, nature has 
provided fuch a quantity of contractile power, as to 
compenfate for any lofs of effect: So, in place of in- 
creafing the effet of mufcles«by levers, pulleys, and 
hinges, there is in almoft every muicle a great abate- 
ment of its force, by the form of the bones which 
itis deftined to move; for mufcles lofe of their ef- 
fed, by their being implanted, not behind the joint, 
but betwixt the joint and the body to be moved; 
by the infertion of almoft all mufcles being very ob- 
lique, with refpect to the motions which they are to. 
perform, fo that half their force is loft, upon the 
immoveable end of the bone. Much force is loft, by 
a muicle pafling over many joints: one fet of fibres in 
a mufcle hinders the action of adjoining fibres, and 
every degree of contraction takes from that mutcle 
an equal proportion of its power. Thus, every where 
in the human body, is power facrificed to the form 
and fitnefs of the part ; that the joints may be {mal- 
3E ler 
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ler than the limbs; that the limbs may be proportion- 
ed to the body: and beauty and conveniency is 
gained by the facrifice of that power, which is not 
needed in the fyftem, fince the wifdom and goodnefs 
of the Creator has appointed a degree of force in the 
mufcles, more than proportioned to all this lofs of the 
mechanical power. Thofe who will admire the ways 
of Providence, fhould know how to admire! Nature 
is not feeking to compenfate for want of power, by 
the advantages of pulleys, and levers, and mechani- 
cal helps; nor is it in the forms of the parts, that 
the Infinite Wifdom is to be found: for among other 
gifts, fuch a portion of this fpirit is given to man, 
that he has ufed the pulleys, and levers, accelerations of 
motion, and all the mechanical powers that refult 
from it; hg has invented valves of infinite varicty, 
each perfect and true, to its particular office; he has 
anticipated all that he has found, in the mechanifm 
of the human body; but the living power which 
compenfates for the want of levers, which allows every 
where power to be facrificed to the beauty of form, 
which has ftrength in convulfive and violent actions, 
to break the very bones; this is the act of Infinite 
Wifdom, on which our admiration fhould chiefly 
dwell. | | Hale: Nagy 
It is but the very elements, of fo deep a. fubjeét, 
that can be delivered here. I muft proceed to explain 
thofe provifions for eafy motion, which may be con- 
fidered, as belonging to the mufcles and bones, and 
as preparing us for a knowledge of the joints. 7 
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OF THE TENDONS, LIGAMENTS, BURSA, AND ALL THE 
PARTS WHICH BELONG TO THE BONES OR MUSCLES, OR 
WHICH ENTER INTO THE CONSTITUTION OF A JOINT. 


"Dine bonés and miufelés themfelves are but the {mall 
eft part of that beautiful mechanifm by which the mo- 
tions of the human body are performed ; Yor the parts 
by which the bones are joined to each other, or the 
mufcles fixed into the bones, are fo changed, and va- 
tied in their forms, according to the ufes of each part, 
as to give a natural and eafy fhape to the limbs, fecu- 
rity and firmnefs to their motions, and lubricity and 
{moothnefs to the joints by which thefe motions are per- 
formed; and this apparatus deferves our attention, not 
merely that we may know the forms of thefe joinings, 
but that we may learn fomething of the nature and 
ufes of each part, and the various degrees of fenfibili- 
ty with which each is endowed ; for, from this kind of 
ftudy conclufions will arife, which may lead us to the 
knowledge of their difeafes, fuggelting the means of 

their prevention and cure. 
There is a difference in the parts of the human bo- 
dy, according to the feveral ufes for which they are de- 
gy ." Hened.; 
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figned; fome are vafcular and foft, others bony and 
hard ; fome fenfible, and very prone to inflammation 
and difeafe, others callous and infenfible, having little 
action in their natural ftate, and little pronenefs to dif- 
eafe. The greater part of the human body is merely 
inanimate matter, united into a moving and perfect 
whole, by the fyftem of the nerves which abound in 
each creature, according to its wants, and are diftri- 
buted in each fyftem according tothe ufes and functions 
of every part. In fome places there is fuch a conflux 
of nerves, as form the moft delicate and perfect fenfe, 
endowing that part with the fulleft life; while others 
are left without nerves, almoft inanimate and dead, left 
feeling, where it ought not to be, fhould derange the 
whole fyftem. 

The living parts of the fyftem are the miufcles and 
nerves; the mufcles to move the body, and perform 
its offices, each mufcle anfwering to its particular ft1- 
muli, and moft of them obeying the commands of the 
will; the nerves to feel, to fufler, and to enjoy, to if- 
fue the commands of the will, and to move the muf- 
cles to action: but ftill the mufcles have their own pe- 
culiar kind of life, fuwperior to the nerves, and inde- 
pendent of them, always acting, always capable of 
greater action, always ready to receive the impulfe of 
the nerves. It is a power which furvives that of the 
nerves, acting even when fevered from the generalfyftem; — 
and acting often on the living body, without the impulfe 
of the nerves, and fometimes in oppofition to the will. 
The dead matter of the fyftem joins thefe living parts, 
and performs for them every fubfervient office, forms 
coverings for the brain, coats for the nerves, fheaths for 

? the 
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the mufcles, and tendons, ligaments, and burf, and all 
the apparatusfor the joints; unites them into one whole 
by a continued tiffue of cellular fubftance, which, 
from part to part through all its various forms, has no 
interruption, and fuffers no change, but {till preferves 
its own inanimate nature, while it joins the living parts 
to each other. The tendons, ligaments, periofteum, 
and burfe, are all compofed of this cellular fubftance, 


which, by its elafticity, binds and conneéts the parts, — | 


and, byits dead and infenfible nature, is lefs expofed to 
difeafe, and is a fitter medium of connection for the 
living fyftem. 


OF THE FORMS OF THE CELLULAR SUBSTANCE. 


Unver various modifications and fhapes, this dead 
imatter performs moft important offices among the liv- 
ing parts :—1. It forms crits over all the body, which 
allow the parts to glide and move eafily, which con- 
tain the fluid that makes all the motion of parts more 
eafy and free, which ftore up fat to fill the mterftices, 
to fupport the parts in their action, to give a plump- 
nefs to all the body, and to be reabforbed for the needs 
and ufes of the fyftem. This cellular fubftance 1s pe- 
culiarly ufeful to the mufcles, dives in among them, 
keeps their fibres at fuch due diftance, that each 
may have its action, fupports and lubricates them ; 
fo that perhaps the difference of ftrength, in health 
and difeafe, depends, at leaft, in fome degree, upon. 
this fupport. ‘The thinner halitus makes the play of 
the fibres eafy and free; and the fat not only fup- 
ports the fibres in their action, but lubricates them 

6 fo, 
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fo, that a want of it is painful, while a fuperabundance 
of it incumbers the body. And Haller feems to have 
believed, that a difeafed increafe of it might not only 
opprefs, but almoft annihilate the mufcular fibre. 

2. But it is ftill further effential to a mufcle, that 
while it moves, it fhould neither be hurt itfelf, nor harm 
the furrounding parts. Therefore, where one muicle 
moves over another mutfcle, foft flefh upon foft flefhlike | 
itfelf, there can be no hurtful friCtion, and the cellular 
fubftance is loofe and natural, preferving its common 
form. But where tendons rub upon tendons, or bones 
upon bones, or where tendons rub upon mufcles, or 
upon each other, fome defence is needed, and the cel- 
lular fubftance aflumes a new form: ‘The cells are run 
together into ene large cell, with thicker coats, and a 
more copious exudation, fo that, being more liberally 
bedewed with a gelatinous mucus, it prevents the bad 
effects of friction, and is called a BURsA MUCOSA, OF MU- 
cous bag. Thefe mucous bags are placed under rub- 
bing tendons, and chiefly about the greater joints ; 
fome are large, and others {mall; their glairy liquor is 
the fame with that which bedews the cellular fub- 
ftance, or the cavities of the joints ; and the provifion 
of nature is fo perfect, that the occafions which re- 
quire burfe feem to form them by friction, out of the 
common cellular fubftance. 

3. It is often ufeful that an individual mufcle fhould 
be enclofed in a tendinous fheath, to give it ftrength 
and firmnefs, and to preferve it in its fhape. All 
mufcles, or almoft all mufcles, form for themfelves in- 
dividual fheaths, fuch as are feen enclofing the fupra- 
ipinatys and infra-{pinatus of the fcapula, the biceps 

humeri,. 
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humeri, and moft of the mufcles of the leg and thigh ; 
but it is efpecially neceflary that the whole mufcles of 
the limb fhould be enclofed in fome fironger mem- 
brane than the common fkin, both to give ferm to the 
limb, and firength to its muf{cles, and to keep the indi- 
vidual mufcles in their proper places, which otherwife 
might be luxated and difplaced. And fo the trunk of 
the body, the arm, the thigh, the leg, are bound each 
with a ftrong, {mooth, and gliftening fheath, formed 
out of the cellular fubftance, condenfed and thickened 
by contiuual preffure. And this alfo is thicker and 
ftronger, according to the need that there may be for 
fuch a help; for it is weaker over the flat’ mufcles of 
the back, or of the abdomen, ftronger on the arm, 
flronger fill over the ftrong mufcles of the thigh. It 
is hardly to be diftinguifhed inthe child ; grows thick- 
er and ftronger as we advance in years and in ftrength, 
and in the arms of workmen it grows particularly thick 
and ftrong, encreafing in the back, fhoulder, or limbs, 
according to the particular kind of labour. Thefe are 
the membranes which, by enclofing the mutcles like 
fheaths, are called the VAGINA, OF FASCIA of the arm, 
the leg, the thigh, ge. 

4. TENDONS or ropes were needed, for the mufcles 
could not be implanted thick and flefhy into each 
bone, without a deformity of the limbs, and efpecial- 
ly of the joints, which would have been not unfhapely 
only, but which muft have abridged them of their mo- 
tions and ufes. Where a mufcle is not implanted di- 
rectly into a bone, tendons are feldom required ; and 
fo there are no tendons in the heart, the tongue, the 
cefophagus, the ftomach, inteftines, or bladder. But 
ae where 
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where tendons pafs over bones, or traverfe the joints, 
their force is concentrated into narrower bounds; and 
long tendons are fixed to the ends of the mutcles, to 
pull the bones: Thefe tendons, were once believed 
to be but the collected fibres of mufcles, gathered in- 
to a more condenfed form; by which condenfation, 
their properties of feeling and motion were loft, while 
they became hard, white, and gliftening ; and it was 
believed, that parts which were flefhy in the child, be- 
came tendinous in the adult, But we know by the 
microfcope, that the tendon is not truely continued 
from the flefh ; that the fibres of the tendon, and of 
the flefh, are not in the fame line, the fibres of all 
penniform mufcles running into their tendon, in a 
direction more or lefs oblique ; and good anato- 
mifts have been able to feparate the tendon from the 
flefh, without any violence, and with the blunteft 
knives. Mufcles are irritable, and have nerves; ten- 
dons are quite dead, have no vifible nerves, have nei- 
ther feeling nor motion, nor any endowment by which 
we fhould believe them to be allied to the living parts 
of the fyftem ; and many tendons, as the expanfion 
of the palmaris, may be unravelled into mere cellular. 
fubftance. 

5. The periosteum is merely a condenfation of the 
common cellular fubftance, formed in fucceflive layers: 
and the tendons are of the fubftance of the periofteum ; 
they mix with the periofteum, and are implanted in-. 
to it. In diffecting a child, we tear up the periof- 
teum along with tendons, and without hurting the 
bones; but in procefs of time, the periofteum, and 
confequently the tendons, are infeparably fixed to the 

bones, 
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bones. ‘The periofteum tendons, fafcie, and burfe 
mucofe, are all of one fubftance, and of one common 
nature ; they are various modifications of that dead 
matter, which having but little vafcularity, and no 
feeling, and hardly any difpofition to difeafe, is the 
fitteft for its office, and bears the rougheft ufage in 
our experiments, and the moft violent fhocks in the 
motions of the body, without any figns of feeling, and 
without falling into difeafe. — 

6. Thefe tendons muft be bound firmly down, for if 
they were to rife from the bones, during the adtions 
of the mufcles to which they belong, the effet of 
contraction would be loft, and they would diforder 
the joint, flarting out in a ftreight line from bone 
to bone, like a bow-ftring over the arch of a bow. 
The fame inanimate fubftance ftill performs this office 
alfo ; for the tendons of one mufcle often fplit to form 
a fheath or ring for the next, or their tendons after ta- 
king hold of the bone, f{pread their expanfion out over . 
all the bone, fo as to form an entire fheath for the 
finger and toe; or there is a wide groove in the bone 
which receives the tendons, and it is lined with a car- | 
tilage, and with a lubricated membrane ; the mem- 
brane comes off from the lips of the groove, or from 
corners or edges of the bone, paffes over the tendons, — 
fo as to form a bridge, or often it forms a longer fheath, 
asin the fingers, or where the peronzi mufcles pafs 
behind the ancle, and thusthe vacina orsHeaTus of the - 
TENDONS are connected with the tendons, periofteum, 
and other modifications of the common cellular mem- 
brane. . | 

+. The periofteum which has run along one bone, 
leaves it at the head, and forming a bag for the joint, 

ai Goes 
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goes onwards to the next bone. Thus, the periofteum 
of all the bones is one continued membrane, pafling 
from point to point ; each bone is tied to the next 
by its own perioheum, and this membrane betwixt 
the end of one bone, and the beginning of the next, 
is fo thickened into a ftrong and hard bag, as to form 
the capfule of the joint ; and the periofteum i is aflifted 
in performing this office, by the tendons, fafcize, burfe, 
and all that confufion of cellular fubftance which 
furrounds the joint.. The carsurz of the JOINT is then 
a firm and thick bag, which, like a ligament, binds 
the bones together, Keeps their heads and proceffes 
in their right places, contains that glairy liquor, 
with which the heads of moving bones are bedewed, 
and prevents the adjacent parts falling inwards, or be- 
ing catched betwixt the bones, i in the bendings of the 
joints. The caplule of every joint proceeds So the 
periofteum, and is ftrengthened by the tendons; it 
is formed like thefe parts, out of the cellular mem- 
brane ; and when a bone is broken, or its periofteum, 
deftroyed by any accident or difeafe, when a tendon 
{naps acrofs, when a joint is luxated, and the cap- 
fule torn, the injury is foon repaired by a thicken- 
ing of the cellular fubftance round the breach; and 
wherever a bone being luxated, 18 left unreduced, a 
new focket, new perioftzeum, new ligaments, and new 
burfee, are “formed out of the common cellular fub- 
ftance ; 5 and though the tendons may have been torn 
away from the head of the bone, they are fixed again, 
taking a new hold upon the bone, : 
8. There are other LIGAMENTS of a JOINT which pre- 
vent its luxation, guarding it at its fides, or round all, 
its 
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its circle, according to its ghia of f motion ; oh eke 
burfal Hesitienis arife like them, from the went 
chiefly, or mdeed are truely but a thickning of the 
burfal ligdment at certain points. 

The unniverfal connection of thefe parts is now 
fufficiently explained, fince we have followed the fe- 
veral forms of cellular fubftance : 1ft; Clothing the 
bones with a thick membrane, which, though infen- 
fible, and almoft inanimate in its own nature, con- 
veys blood veflels; the means of life, to the bones, and 
is named periofteum: 2dly, The fame periofteum, 
thickened and ftrengthened by the adhefion of fur- 
rounding parts, fo as to form the capfules for the 
joints: 3dly, The tendon alfo continuéd from the peri- 
ofteuin, and not growing from the muicle, but merely 
joined to it: 4thly, We fee that fmaller tendon, expand- 
ed into a thinner tendinous fheet, as inthe brawn of the 
lez where the ham-itrings (whofe expanfion ftrength- _ 
ens the knee-joint ); go down over the mufcles of the 
leg: sthly, We fee the perpendicular partitions of 
this fafcia going down among the mufcles, and dividing 
them from each other; and the cellular fubftance which 
lies under the fafcia, and immediately furrounds the 
mufcle, cannot be diftinguifhed from the inner furface 
of the fafcia itfelf: 6thly, And as for the burf, we 
fee that they are formed wherever a tendon rubs over 
-abone. The upper furface of the burfa, is formed 
by the tendon which rubs over the bone; the lower 
furface of the fame burfa, is formed by the periofteum 
of the bone which it defends; the fides are formed 
by the common cellular fubftance. Its cavity appears 
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to be merely an enlarged cell; and the burfe mu- 
cof, and capfular ligaments, are plainly of one and 
the fame nature; their liquors are the fame, they of- 
ten open into one another naturally, or if not natural- 
ly, at leaft it is no difeafe, fince no bad effects en- 
fue. 3 | 


I muft now explain more fully the conftitution and 
nature of all the lefs feeling parts: For what I have 
faid might be thought to imply abfolute infenfibility 
and total exemption from difeafe or pain; whereas, 
the fenfibility of tendons, ligaments, burfe, and joints, 
ftands on the iame footing with the feeling of bones: 
They are infenfible in health ; not eafily injured ; en- 
tering flowly into difeafe ; but their difeafes are equal- 
ly dreadful from their duration and from their pain: 
for by inflammation, their organization is deranged, 
their healthy confiftence deftroyed, and their fenfibility 
excited in a dreadful degree. 

The tendons of animals have been cut or pierced. 
with embowelling needles; they have been pinched 
with nippers, and torn and cauterifed ; they have been 
burnt with a lighted ftick, while the creatures neither 
ftruggled nor fhrunk from the irritation, nor ever 
gave the fmalleft fign of pain. Ojul of vitriol has 
been poured upon each of the parts belonging to a 
joint, and a piece of cauftic has been dropped into its 
cavity, but ftill no pain enfued ; nay, fome have been 
fo bold, may I not fay fo vicious, as to repeat thefe 
experiments upon the human body, pinching, prick- 
| ing, and burning the tendons of the leg, and piercing 
them with knives, in a poor man, whofe condition 
did not exempt him from this hard treatment; who: 

WAS: 
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was ignorant of this injuftice that was done to him, 
while his cure was protracted, and he was made a 
{pectacle for a whole city. Without fuch cruel and 
inhuman practices, we do not want opportunities of 
knowing, that, in the human body alfo, the tendons 
and burfz have no acute feeling. When we cut open 
a fafcia or tendinous membrane, there is little pain : 
when (as in amputation) we cut the ragged tendons 
even and neat, there is no pain: when we {nip with our 
{ciffars the ragged tendons of a bruifed finger to cut 
it off, the patient does not feel: when we fee tendons 
of fuppurating fingers lying flat in their fheaths, we 
draw them out with our forceps, or touch them with 
probes, without exciting pain. In the old prattice of 
fewing tendons, there was fome danger, but no imme- 
diate pain: when we cut down into the cavity of a 
joint, ftill the pain is but flight. In a luxation, there 
is comparatively little pain. There is no pain when 
the ligament of the patella is broken away from the 
tibia, nor when the great Achillis tendon is torn. 
There is but little pain in the moments of thofe ac- 
cidents which appear fhght in the time, but which 
turn out to be the moft dreadful fprains. Yet, after 
rupture of the patella, the knee inflames and {wells : 
after rupture of the Achillis tendon, there is {welling 
and inflammation, with fuch adhefion of the parts as 
makes the patient lame: after the flighteft {prain, fuch 
inflammation fometimes comes on as deftroys the 
joint. ‘There is but little pain when we firft make 
an opening into any joint; yet it often brings on 
- fuch pain and fever, that the patient dies. In fhort, 
every thing confpires to prove, that though in wounds: 


of 
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of the lefs feeling parts, there is indeed future danger; 
there is no immediate pain. Still there are many acci- 
dents which prove to us, that even in health, the joints 
are not entirely exempted from pain: a {mart ftroke 
on the knuckles, or a blow on thé elbow, ora fall up- 
on the knee, are not perhaps the pureft mftances of 
feeling in joints; for fuch blow may have Hurt fome 
external nerve ; but when a fmall moveable cartilage 
forms within the joint of the knee, though it be fmall 
and very fmooth, and lodged fairly within the cavity 
of the joint, it often gets betwixt the bones, caufing 
inftant lamenefs; the moment it caufes this’ lame- 
“ tefs, i€ brings dreadful pains: the pain, the lamenefs, 
and all the feeling of inconveniency fubfide the in- 
ftant that this cartilage is moved away from betwixt 
the bones; and the joint continues eafy till this mov- 
ing cartilage chances again to fall in betwixt the heads 
of the bones. Even the pain ftom a blow upon the 
Knee, for example, is plainly within the joint, and is 
éaufed by the force with which the patella is ftruck 
down again{t the ends ef the bones, what indéed is a 
fprain, buta general violence and twilfting of all the parts 
which compofe the joint? ‘Thefe parts are of one com- 
mon nature,and may be arranged and enumerated thus: 
A joint is compofed, of the heads of the bones fwelling 
out into a broader articulating furface, and of a thin 
plate of cartilage, which covers and defends the head of 
each bone ; fometimes of {mall and moveable cartilages 
which roll upon the bones, and follow all the motions 
of the joint, and, like friion wheels in machines of | 
human: invention, abate the bad effects of motion. 
There are mucous glands, or rather mucous bags, 


which convey a lubricating fluid: and there is a bur- 
fal 
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fal ligament which forms the purfe of the joint, binds 
the bones together, contains the fynovia, and prevents 
| the furrounding parts from. being catched in the joint : 
There are leffer ligaments on the outfide of this, go- 
ing along the fides of the joint, and paffing from 
point to point: There are great tendons moving over’ 
the joint, and burfe, or mucous bags, which accom- 
pany thefe tendons, and prevent the violence which 
their continual rubbing might do to the bones. All 
thefe parts are of one conftitution and nature; we 
cannot fay that they are infenfible, for their feeling 
is only deferred ; it is flow, but not the lefs fevere. 
The eye feels the inftant that a mote falls upon it ; 
but the fkin does not feel a blifter till it has been fome 
hours applied ; the ligaments and joints feel ftill leis 
in the inftant that any injury is done: but as the in- 
flammation of the blifter excites the feeling, and de- 
ftroys the fabric of the fkin, producing pain and de- 
rangement of its parts, the inflammation of joints, and. 
of all the parts belonging to them, breaks up the orga-, 
nization of the part, evolves the feeling, and then in, 
them alfo comes difeafe and violent pain. They are flow 
in entering into action, but, once excited, they continue 
to act with a perfeverence quite unknown in any o- 
ther part of the fyftem. Their mode of a@tion, what- 
ever it may be at the time, is not eafily changed: if 
at reft; they are not eafily moved to adiion, and their 
exceffive action once begun, is not eafily allayed. 
_ The difeafes are infinite to which thefe parts are fub- 
jet. They are fubject to dropfical effufions; they. 
are fubject to gelatinous concretions ; they are fubject 
{0 flight inflammation, to fuppuration, to erofions of 
their 
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their cartilages, and to exfoliation of their bones, 
correfponding with the dropfies, fuppurations, and 
mortifications of the fofter and more feeling parts. 
Rheumatifm is an inflammation round the joints, with 
a flighter effufion, which is foon abforbed: Chronic 
rheumatifm is a tedious and flow inflammation, with 
gelatinous effufions round the tendons, and permanent 
{welling and lamenefs of the joints. Gout, in a joint, 
is a high inflammation, with a fecretion of earthy 
matter into its cavity. The inflammation of tendons 
is {fprain: effufion of gelatinous matter round them is 
ganglion: fuppurations in the tendinous fheaths is 
whitloe: the inflammation of burfe is falfe white 
{welling, not eafily diftinguifhed from the true: the 
difeafe of the joint itfelf is either a dropfy, where the 
joint, though emptied by the lancet, is filled up again 
in a few hours, fhowing how continual, and how pro- 
fufe, both the exhalation and abforption of joints “na- 
turally is; or it is white fwelling, which, next to 
confumption, 1s the moit dreadful of all fcrophulous 
difeafes, which begins by inflammation in the joint 
itfelf, is marked by ftiffnefs, weaknefs, lofs of motion, 
and pain; which goes on through all the ftages of 
high inflammation, dreadful pain, deftruction of car- 
tilages, enlargement of bones, fcetid fuppurations and 
fpontaneous openings of the joints; which fome- 
times {tops by an effufion of callus and concretion of 
the bones, forming a ftiff joint, but which oftener 
ends in hectic fever, diarrhoea, morning {weats, and 
extreme weaknefs ; fo that the patient dies, exhaufted - 
with fever and pain. . 
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JOINTS OF THE HEAD AND TRUNK. 


JOINTS OF THE HEAD AND SPINE. 


AMost every thing relating to\ the heads and pro- 
cefles of the bones, and every propofition concerning 
the motions which they have to perform, has been 
already explained, anticipating much of the anatomy 
of the joints: and the principles of motion mentioned in 
defcribing the bones, fhall form the chief propofitions. 
on which my defcriptions of joints fhall be arranged, 
feeking that method chiefly by which the joints may be 
eafily and rapidly explained; for it is a fubject on which 

volumes might be beftowed, and not in vain. 
We may compare, in the following order, .the chief 
motions of the head and trunk. ‘The head is fo pla- 
3G ced 
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ced upon the oblique furfaces of the atlas, that it 
cannot turn in circles; but at that joint all the nod- 
ding motions are performed. The atlas refts fo up- 
on the dentatus, that there all the turning motions 
are performed. The neck and loins’ have their ver- 
tebrae fo loofely framed, with fuch perpendicular pro- 
cefles and eafy joints, that there all the bending mo- 
tions are performed, while the back is fixed, or al- 
moft fixed, by its conneGion with the ribs, and by 
the obliquity and length of its fpines; and though, 
upon the whole, the {pine turns many degrees, yet 
it is with a limited and elaftic motion where the 
whole turning is great, but the movement of each 
individual bone is fmall. 

To fecure thefe motions, we find, 1. The occipital 
condyles received into hollows of the atlas, where 
the oblique pofition of the condyles fecures the joint, 
the occipital condyles looking outwards, the articu- 
lating furfaces of the atlas looking towards each o- 
ther, the occiput fet down betwixt them, fo as to be 
fecured towards either fide, and the obliquity of the 
joint being fuch withal as to prevent the head from 
turning round. ‘Thefe joints of the occiput with the 
atlas, are, like the greater joints of the body, fecured 
with regular capfules, or bag-like hgaments,. for eaclr 
condyle, each rifing from a rough furface on the ver-. 
tebree, and being fixed into a roughnefs at the root of the 
condyle. 2. We find a flat membraneous ligament, 
which extends from the ring of the atlas to the ring 
of the cecipital hole, clofing the interftice betwixt 
the occiput and the atlas: It is confounded at the 
fides with the capfules of the articulating proeefles > 

13 
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ws very {trong before; and at the middle thort point of 
the atlas it feems a diftin ligament, which is ftrong 
only at this point, and very lax and membraneous 
behind *. 3. We find the atlas tied to the denta- 
tus, by a more complete order of ligaments. ‘Thefe 
are, 1/f, (as betwixt the atlas and dentatus), regular 
capfules, or bags, fixing the condyles of one verte- 
bre to the condyles of the other. 2diy, A crofs liga- 
ment + which, crofling the ring of the firft vertebra, 
makes a bridge, embraces the neck of the teoth- 
hke procefs, and ties it down in its place. 3d/y, A 
fmooth and cartilaginous furface all round the root of 
the tooth-like procefs, where this tooth of the denta- 
tus turns in the ring of the atlas, and 1s bound by 
the ligament ; and this rolling of the atlas upon the 
axis of the dentatus is fo fair and proper a joint, that 
it alfo is all included in a capfular ligament. 4th/y, The 
point of the tooth-like procefs having threaded the 
ring of the atlas, almoft touches the occipital hole ; 
and there another ligament ties 1t by its point to the 
decipital hole f. 
geG: iy All 

* This is part of what Winflow called r1camentum INFUNDIBE- 
LIFORME, a FUNNEL-LIKE LIGAMENT, joining the firfi-vertebra to the 
occiput. | 

+ Viz. LigaMentTum TRANSVERSALE,-Of TRANSVERSUM ; and what 
are called the aprenpices of the TRANSVERSE LIGAMENT, are merely 
its edges, extending upwards and downwards, to be fixed into the 
dentatus, and into the occipital hole, fo as to enclole the tooth- 
like procefs of the dentatus in a caplule. | 

t There are two flat ligaments which come from about the 
neck or root of the tooth-like procefs, and which go obliquely 
upwards, to be fixed into the groove juft behind the lip of the 


occipital hole; but the ligament from the point of the tooth-like 
proceis' 
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All the other vertebre have another kind of 
articulation ; to which the occiput, atlas, and den- 
tatus are the only exceptions, for their motions 
are particular, and quite different from the reft. 
The atlas and dentatus bend, turn, and roll. by 
connections refembling the common joints of the 
body ; but the other vertebre are united, each by its 
INTERVERTEBRAL SUBSTANCE, to the bones above and 
below ; they are alfo united by their articulating pro- 
ceffes to each other: each articulating procefs is held 
to another by a diftinG capfule ; each intervertebral 
fubftance is fecured, bound down, and firengthened 
by ftrong ligaments ; for the intervertebral fubftance, 
which of itfelf adheres very ftrongly to the periofteum, 
and tothe rough focket-like furface upon the body of 
each vertebra, is further fecured by a fort of crofs 
ligament, which go from the rim or edge of one ver- 
tebra to the edge of the next, over the intervertebral 
fubftance ; and fo, by adhering to the intervertebral 
fubfiance, they ftrengthen it. Thefe ligaments crofs 
each other over the interflice betwixt each vertebra, 
and are very firong. ‘They are very regular, beauti- 
ful, and fhining, and are named INTERVERTEBRAL LI- 
GAMENTS. 

The fpine is further fecured by a general ligamen- 
tous or tendinous expanfion, which goes over the fore 
parts of all the vertebra, from top to bottom of the 
fpine.. It begins at the fore part of the atlas ; it al- 
moft paffes the body of the dentatus, or is but very 

flightly 


procefs is not what it has been fuppofed, a fair round ligament 
of fome flrength; there is nothing more than a few flraggling 
fibres of ligament going from the point to the occiput, though 
Eufiachius has drawn it round and flrong, 
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flightly attached to it. It is at firft pointed, fmall, and 
round; it begins to expand upon the third vertebra 
of the neck, fo as to cover almott all its body. It goes 
down along the bones, chiefly on their fore parts, and 
is but little obferved on their fides. It is weaker in the 
neck, where there is much motion; ftronger in the back, 
where there is none; weaker again in the loins, where 
the vertebre move; but ftill on the bodies of all the 
vertebrz it is feen white, fhining, and tendinous. We 
can diftinguifh all along the fpine interruptions:and 
fafciculi, or firmer bundles going from piece to piece 
of the fpine; which fafciculi are indeed very feldom 
continued without interruption, further than the length 
of two or three vertebre ; yet the whole is fo much 
continued, that it is confidered as one uninterrupted 
fheath, and is called the EXTERNAL OF ANTERIOR VAGI- 
| NA, OF LIGAMENT Of the sPINE *. 
But ftill the canal of the fpine were left open and 
undefended, rough and dangerous to the {pinal mar- 
‘yow, if internal ligaments were not added to thefe. 
The rings of the vertebra are held at a confiderable 
diftance from each other, by the thicknefs of the inter- 
vertebral fubftance, and by the correfponding length 
of the oblique proceffes; but this fpace is filled up by 
a ftrong flat ligament, which goes from the edge of one 
ring to the edge of another, and fo extending from the 
articulating procefles, backwards to the {pinous pro- 


_ cefles, they fill up all the interftice, complete the ca- 
nal 


—* The riGcAMENTUM COMMUNE ANTERIUS, FASCIA LONGITUDINALIS AN~ 
TERIOR, FASCIA LIGAMENTOSA, &c. It is from this ligament in the loins 
that the crura diaphragmatis arife, with tendons flat and gliftening 
like the ligament itfelf, and hardly to be diflinguifhed from it. 
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nal of the {pinal marrow, and bind the bones together 
with great ftrength *: Thefe are affifted in their of- 
fice of holding the vertebre together, by a continua- 
tion of the fame ligament, or of a hgamentous mem- 
brane connected with it, which runs all the way on- 
wards to the ends of the {pinous procefles, where they 
are ftrengthened by accidental fafciculi+; and in the 
middle vertebra of the back, but not of thofe of the 
loins or neck, fimilar ligaments are found alfo betwixt 
' the tranfverfe proceffles f. f 

Next, there is another internal ligament, which is 
not interrupted from bone to bone, but runs along all 
the length of the f{pine, within the medullary canal, 
and it correfponds fo with the external vagina, or an- 
terior ligament of the fpine, that it is called the posrs- 
RIOR OF INTERNAL ligament{. It begins at the occi- 
put, lies flat upon the back part of the bodies of the 
vertebre; at the interftice of every vertebre, it fpreads 
ont broad upon the intervertebral fubftance, doing the 
fame office within, that the intervertebral ligaments 
do without. It is broader above; it grows gradually 
narrower towards the loins. Although it is called a 

vagina 

* They are named the LiGAMENTA SUBFLAVA CRURUM PROCESSUUM 
SPINOSORUM, 

+ Thefe are named the memBRANZ INTERSPINALES, and LIGAMENTA 
APICES SPINARUM COMITANTES. ‘The ligaments which tie the points 
of the fpines, running from point to point, make a long Hgament, 
which flretches down all the fpine. 


t Called yicamEnTa PROCESSUUM TRANSVERSORUM, and found only 
from the fifth tothe tenth vertebra of the back. 


§ Fascrta LIGAMENTOSA POSTICA, FASCIA LONGITUDINALIS poeriea. 
LIGAMENTUM COMMUNE POSTERIUS. 
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vagina, or fheath, it does by no means furround nor en- 
clofe the fpinal marrow, but is entirely confined to the 
covering of the bodies of the vertebra, never going be- 
yond the fetting off of the articulating furfaces, or the 
place where the nerves go out. It adheres firmly to 
the bones, and does not belong at all to the {pinal mar- 
row. It fhould rather be called a ligament for the 
bones, than a fheath for the medulla. . The anterior 
ligament prevents ftraining of the {pine backwards: 
this one prevents the bending of the {pine too much 
forwards, and they enclofe betwixt them the bodies of 

the vertebre, and their intervertebral fubftances. 
There is yet a third internal ligament, which belongs 
entirely to the neck; it is called apaRaTuUs LIGAMEN- 
TOSUS COLLI; it begins from the edge of the occipital 
bone, defcends in the canal of the vertebra, is 
thin and flat, and adheres firmly to the body of 
each vertebra, covering the tooth-like proceis. The 
irregular fafciculi, or bundles of this ligament, ftretch 
from bone to bone ; and the whole of the apparatus li- 
gamentofus extends from the edge of the occipital hole 
to the fourth vertebra of the neck, where it ends. Its 
chief ufe is alfo as a ligament, merely fixing the head 
to the neck. ‘The dura mater is within thefe, imme- 
diately enclofing the {pinal marrow. ‘The ligaments 
which I have jutt named, may be well enough allowed 
to be “ at once ligaments for the bones, and a fheath 
for the medulla.” But there is no fuch fheath as 
that called ligamentum infundibiliforme by Winflow ; 
for either they are peculiar and diftinct ligaments for 
the bones, fuch as I have defcribed, or they belong ex. 
clufively to the medulla, as the dura mater, which is 
indeed ftrengthened at certain points, into the thick- 
nefs 
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nefs of a ligament; but the only clofe conneCtion of 
the fpinal marrow with the ligaments of the fpine, 
is juft at the hole of the occipital bone ; and for a little 
way down through all the reft of the fpine, the con- 
nection is by the loofeft cellular fubftance. ; 


OF THE LOWER JAW. 


THE LOWER JAW Js, by its natural form, almoft a 
- fri tinge, and the lateral motion in grinding is but 
very flight. ‘The joint is formed by a deep hollow or 
focket in the temporal bone, by a ridge which ftands 
juft before the proper focket, at the root of the zygo- 
matic procefs, and by a long {mall head, or condyle, 
which is placed acrofs the long branch, or condyloid 
procefs of the jaw. Thefe form the joint, and the con- 
dyle, the hollow of the temporal bone, and the root 
of the zygomatic procefs, are all covered with articu- 
lating cartilage. The joint is completed by a capfule 
of the common form, which arifes from the neck of the 
condyle, and which is fo fixed into the temporal bone 
as to include both the proper focket and the root of 
the zygomatic procefs. Thence it is manifeft, that in — 
the motions of the jaw, this tranfverfe ridge is required 
as a part of its articulating furface; that the common 
and leffer motions are performed by the condyle moy- 
ing in the deepeft part of its focket; that the larger 
and wider openings of the mouth are performed by 
fuch depreffion of the jaw as makes its condyle mount 
upon the root of the zygomatic procefs. While the 
laxation of the jaw is a ftarting forwards of the con- 
dyle, till it is lodged quite before and under the zygo- 

Matic 
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matic procefs, and the condyle ftanding upon the 
higheft ridge, is the dangerous pofition in which luxa- 
tion is moft eafily produced. 

To render thefe motions very eafy and free, a 
moveable cartilage is interpofed. We find fuch carti- 
lages in the joints of the clavicle, wrift, knee and jaw, 
becaule the motions are continual and rapid. The 
moveable cartilage is thin in its centre, and thicker to- 
wards its edges, by which it rather deepens than fills up 
the hollow of the joint. It correfponds in fhape with 
the head or condyle of the jaw, and with the hollow 
of the temporal bone. It moves with every motion 
of the jaw, facilitates the common motions, and pre- 
vents luxation; but the joint is flill more ftrongly fe- 
cured by the ftrength of its pteregoid and temporal 
mufcles, which are inferted clofe round the joint, than 
by any ftrength of its capfule. It is the mufcles which 
prevent luxation; and it is their action alfo that makes 
juxation, when it has happened, fo difficult to reduce. 


RIBS, 

Tue ribs: have two joints, and a hinge-like motion, 
rifing and falling alternately, as we draw in or let out 
the breath. The two joints of the ribs are thus fe- 
cured : Firft, the proper head of the ribs being hinged 
upon the intervertebral fubftance, and touching two 
vertebra, it is tied to the bodies of each by a regular — 
capfule ; ; the bag is regular, is lubricated within, and 
is as perfect as any joint in the body ; it 1s radiated 
without, fo as to expand pretty broad upon the fides 
of the vertebra, and has a fort of divifion, as if into 
two fafciculi, the one belonging to the vertebra above, 
a au the 
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the other to the vertebra below: they gradually va- 
nifh, and mix with the. periofteum upon the bodies 
of the vertebra ; thefe are named LIGAMENTUM CaPi- 
-TELLI COSTARUM, as belonging to ) the little heads of 
the ribs, 

The back of the rib, touches the forepart of the 
tranfverfe procefs, and is. articulated there;  confe- 
quently there is a {mall capfular ligament belonging 
to this joint alfo; but this joint is further fecured, by 
two {mall ligaments, which come from the tranfverfe 
procefs of the vertebra, and take hold on the neck of 
the rib: one fhort ligament coming from the point 
of the tranfverfe procefs, is behind the rib, and is 
thence named LIGAMENTUM TRANSVERSARIUM EXTER- 
Num; another, rather longer, comes from the inner 
face of the tranfverfe procefs, goes a little round the 
neck of the rib, is implanted into the lower edge of 
the rib, and is named LIGAMENTUM TRANSVERSARIUM 
INTERNUM : another {mall ligament, exactly oppofite to 
this, going into the neck of the rib, upon its back 
part, is alfo very regular; and other fubfidiary liga- 
ments from different points, affift thefe or cee their 
place. 

The ribs are fixed into the fternum by tligin car- 
tilages, each of which has a round head, a diftin® 
focket, a regular capfule, and ligaments which ex- 
pand upon the furface of the fternum, much in the 
fame way that the ligamenta capitelli expand upon 
the bodies of the vertebre: a tendinous membrane, 
alfo binds the cartilages of the ribs, one to another, 
croffes over the interftice, and fo covers the intercof- 
tal mufcles with a fort of faicia ; and the whole fur- 

face 
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face of the fternumr and that of the cartilages, is co- 
vered with this tendinous expanfion, which belongs 
confufedly, to the origins of the pectoral mufcles, to 
the ligaments of the ribs and fternum, and to the pe-« 
wofteum of that bone. 


ie & BS Ti 


JOINTS OF THE SHOULDER, ARM; AND HAND. 


CLAVICLE:. 


Tur joining of the clavicle with the fternum, is the 
hinge upon which the whole arm moves, and is the only 
point by which the arm is connected with the trunk : 
the round button-like head of the clavicle, rolls upon 
the articulating furface of the upper bone of the fter- 
num : it is in fuch continual motion, that fome parti- 
cular provifion is required ; and accordingly, it has, 
like the condyle of the jaw, a fmall moving cartilage, 
which rolls betwixt this head, and the fternum. The 
cartilage is thin, and of a mucous nature ; it is move- 
able in fome degree, yet it is fixed by one edge to the 
head of the clavicle. ‘This joint is enclofed in a ftrong 
capfule, confifting firft of a bag, and then of an outer 
order of fibres, which go out in a radiated form, upon 
the-furface of the fternum, like the ligaments of the 
ribs; and they crofs and cover the fternum, fo that 

3 Bi the 
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the ligamerits of the oppofite fides meet; and this 
meeting forms a cord acrofs the upper part of the 
fternum, which is named INTERCLAVICULAR LIGAMENT. 
Thus is the clavicle fixed to the fternum, and another 
broad ligament alfo ties it to the firft rib. _ 

The j joining of the clavicle with the fcapula, is e 
the edge of the flat clavicle touching the edge of the 
acromion proceffes with a narrow, but flat articulat- 
ing furface: both furfaces, viz. of the. acromion, and 
of the clavicle, are covered with a thin articulating 
cartilage: in fome fubje@ts a moveable cartilage is al- 
fo found here : it is a regular joint, and is very feldom 
obliterated ; yet its motion though continual, is not 
very free; it is rather a fhuffling and bending of the 
{capula upon this bone, favouring the play of the 
other joints: it is fecured firft by a capfular ligament, 
which is in itfelf delicate and thin, but which is 
flrengthened by many ligamentous bands, which 
pafs (over the capfule) betwixt the clavicle and the 
acromion procefs; the clavicle, as it paffles over the 
point of the coracoid procefs, is tied down to it by a 
ligament of confiderable ftrength, which comes from 
the point of the coracoid procefs, is implanted into 
the lower or inner edge-of the clavicle, and is named 
LIGAMENTUM COMMUNE TRAPEZOIDES ; trapezoid, on ac- 
count of its fquare form, and commune, becaufe it 
goes from the fcapula to the clavicle ; while other li- 
gaments, going from one procefs of the {eapula to an- 
other, are named proper or peculiar hgaments of the 
{capula. ‘There is a {mall flip of ligament which joins 
this, coming from the tendon of the fubclavian muf- 
cle. 

: a) SHOULDER 


SHOULDER, ARM, AND HAND. A29 


SHOULDER JOINT. 


THE SHOULDER is one of the moft beautiful joints, 
loofe and moveable, very free in its motions, but very 
liable to be difplaced. To form this joint, the humerus 
has a large round and flattened head ; the cavity of the : 
icapula *, which receives this head, is oval, or triangu- 
lar, {mall and very fhallow; it is eked out with a thick 
china paibins border, which encreafes the hollow of the 
focket, but ftill it is fo thallow, that the humerus can- 
‘not be fo much faid, to be lodged in the glenoid cavi- 
ty, as to be laid upon it. Its capfule or bag, is very 
loofe and wide, coming from the edges of the glenoid 
cavity, and implanted round the neck of the bone: 
the joint is richly bedewed with mucus, or rather 
with a mixed fecretion, which is partly fecreted by a 
fimbriated organ, confifting of lacunz or bags, the 
common organ for this fecretion through all the joints, 
and by a thinner exudation from thofe extreme ar- 
_teries, which terminate, with open mouths, upon the 
internal furface of the bag. 

By the fhallownefs of its focket, and the Jargenefs 
of its head, by the loofenefs of its capfule, by all the 
forms and circumftances of its itructure, the {fhould- 
er is exceedingly loofe, and very liable to be difplac- 
ed: it has this loofe ftructure, and fwperficial focket, 
that its motions may be free, but feldom is there any 
great advantage gained inthe human body, without 
a counterbalance of weaknefs and danger; and every 


where in the limbs, we obferve that a joint is weak and 
liable 


* It is called glenoid cavity, from the Greek name of a joint, 
and the name is not abfolutely appropriated to the {capula. 
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liable to luxation, in proportion as its motions aré 
free and large. Yet the fhoulder joint is not with- 
out fome kind of defence; its focket is fhallow, but 
it is guarded by the largeft projecting procefles in all 
the body, by the acromion projecting and ftrengthen- 
ing it above, and by the coracoid procefs within ; its 
ligament is lax, eafily torn, and ufeful rather for con- 
fining the fynovia, and keeping the head of the fhould- 
er bone oppofite to its proper cavity; than in fecur- 
ing the joint by any ftrength it has; therefore a li- 
gament extends from the coracoid to the acromion 
procefs *, which completes the defences of the joint 
above, and at its inner fide; and there comes alfo 
from the point of the acromion procefs, an additional 
ligament, which adheres to the capfule: But the cir-. 
cumftance from which the chief ftrength of the fhoul- 
der joint is derived, is the infertion of the four mufcles 
which come from the fhoulder blade clofe round the 
head of the bone, fo that they adhere to the cap- 
fular ligament, pull it up to prevent its being check- 
ed in the motions of the joint, ftrengthen it by their 
thicknefs, for they'are fpread upon it: and the con- 
traction of the mufcles hold the humerus in its place ; 
their total relaxation (as in certain cafes of weaknefs), 
fuffers the humerus to drop away from the fcapula, 
without any fall or accident, forming what we are 
accuftomed to call a luxation of the humerus, from an 
internal caufe ; and the fhoulder cannot be luxated by 
a fall, without fuch violence as tears up thefe mufcles by 
the roots. We mutt add to this anatomy of the joint, 
that it is furrounded by numbers of burfz or mucous 
| bags 
* LicaMentust PROPRIUM TRIANGULARE SCAPULE. 


* . 
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bags *: one under the tendons of the fubfcapularis 
one under thefhort head of the biceps mufcles ; one 
betwixt the coracoid procefs and the fhoulder bone ; 
and one under the acromion procefs of the feapu- 
la, exceedingly large: and thefe are fo fairly parts 
of the jomt, that very commonly they open into it — 
with communications, either perfectly natural, or at 
leaft, not hurtful, either originally exifting, or form- > 
ed by continual fri@ion. It fhould alfo be remem- 
bered, that the long tendinous head of the biceps 
mufcle comes from the margin of the focket, direct- 
ly over the ball of the os humeri, and through the 
capfule, by a particular hole. 
ELBOW. 

THE ELBOW JOINT is formed by three bones; the 
humerus, radius, and ulna: The ulna bends backwards 
and forwards upon the fhoulder bone ; the radius bends 
upon the fhoulder bone along with the ulna; it al- 
ways muft accompany the ulna, but it alfo has a mo- 
tion of its own, rolling in circles; its round button-like 
head rolling continually with its edge upon a focket 
in the ulna, and with its flat face upon the tubercle 
of the humerus. ‘The whole compofes one joint, and 
is enclofed in one capfule ; the bones accompany each 
other in their luxations, as well as in their natural 
motions: the ulna is never diflocated without the ra- 
dius ‘being alfo difplaced ; a circumftance which is but 

too 

* Wide Monro’s tables of the burfee mucofx, where all thefe 
parts are reprefented, the knowledge of which, is fo very ufe- 
ful for the furgeon. I have opened this great burfe under the 
acromion procefs, and let out-four pounds of the peculiar mucus 
and-gelatinous lumps, with which the difeafed burfx are common- 


ly filled. | 
. ee 
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too little noticed, and, fo far as I remember, hardly 
confidered or known. The general capsu.e arifes from 
the humerus, from both the tubercles, and all round the 
two hollows which receive the olecranon and coronoid 
proceffes of the ulna; it is implanted again into the 
tip of the olecranon, and all round that figmoid ca- 
vity which receives the lower end of the humerus, 
and all round the edge of the coronary procefs. It is 
alfo fixed round the neck of the radius; it compre- — 
hends, in one bag, the humerus, radius, and ulna ; and 
unites them into one joint, performing two motions, 
viz. flexion and extenfion by the ulna, and rolling by 
the radius ; the joint is lubricated by. mucus and by 
fat, oie is found chiefly about the olecranon: and 
that the bones may be further fecured, additional li- 
gaments are {pread out upon them, which are all 
without the common capfule of the joint lying upon 
it, and ftrengthening it at the neceflary points. © 
r. ‘There is the common capfule enclofing the 
whole. 2. It isthe form of every hinge joint (and 
this is one of the purefl) to have its capfule ftrength- 
ened at the fides, and the fides of this, the elbow 
joint, are ftrengthened. by twa fafciculi, or ligamentous 
heads, which, coming from the tubercles of the hume- 
rus, fpread a little upon the capfule, and adhere to it 
like part of its fubftance. One, from the outer condyle, 
{preads upon the neck of the radius, and is named the 
EXTERNAL LATERAL LIGAMENT : one from the inner con- 
dyle of the humerus, goes upon the infide of the ¢cap- 
fule, and ftrengthens it there : it 1s implanted near the 
root of the coronoid procels of the -ulna, and is named 
the INTERNAL LATERAL LIGAMENT. 3. The continual 
rolling motion of the radius requires a peculiar ligament; 
and 
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and this peculiar ligament of the radius is named tica- 
MENTUM CORONARIUM, becaufe it encircles the neck 
of the radius; ANULARE or ORBICULARE, from its hoop 
or ring-like form: It is a very ftrong and narrow 
ftripe or band, which arifes from that part of the ulna 
where the radius rolls upon it, and furrounds the ra- 
dius, making at leaft two thirds of a circle; and fo 
having turned over the neck of the radius, is inferted 
into the oppofite fide of the ulna. This is commonly 
. defcribed as a diftiné ligament {urrounding the neck of 
‘the radius, and having the common capfule implanted 
into its upper edge ; but, in truth, it is like the others, 
a thicker band of the common capfule, but with a 
diftinGtion much more particular here, by the contraft 
of the great thicknefs of the coronary ligament, and 
the extreme thinnefs of the capfule at the fore part: 
. for the capfule of every hinge-joint is ftrong only at 
its fides; other bands from the outer condyle, and 
from the coronary procefs of the ulna, ftrengthen this 
ligament of the radius, arid are known by the gene- 
ral name of accEssoRY LIGAMENTS of the coronoid 
ligament, as the lateral ones are known by the name 
Of ACCESSORY LIGAMENTS to the caplule. 

So that there is, r. A complete capfule which enclofes 
all the bones ; 2. Lateral ligaments which make the 
main ftrength of the joint; 3. A coronary ligament 
which regulates and ftrengthens the rolling motions of 
the radius, and keeps it firm, turning like a {pindle in 
its bufh. The whole joint is furrounded with cellular 
fubftance; the regularity of its igaments is confound- 
ed by the adhefions of mufcles and tendons: though 
it is, on the whole, weak behind and before, and very 
Meine | oa ftrong 
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{trong at its fides, yet tendinous and ligamentous fibres 
crofs it in all directions; fo that the capfule, and its 
aflifting ligaments, are irregular and rough without ; 
but gelatinous, fmooth, and gloffy within. 


WRIST. 


THE wrist is one of the moft moveable joints in 
the body, having the ftrength of a mere hinge-joint 
(becaufe it is almoft a ftridt hinge, by the connection 
of the long ball of the carpus with the long hollow 
of the radius)3 and having, at the fame time, all the 
properties of the moft moveable joint, by the free 
turning of the radius, without the weaknefs which 1s 
peculiar to the circular and free moving joints. Thefe 
diftinctions divide the wrift joint into its two parts. 

1. The articulation formed by the {caphoid and lu- 
nated bones, which form an oval ball of articulation, 
and the great {caphoid cavity of the radius which re- 
ceives this ball: the end of the ulna does not proper- 
ly enter into the cavity of the wrift, but its-end, or 
little round head, is covered with a moveable carti- 
lage, and that cartilage reprefents the end of the ul- 
na. Now, this firft joint, viz. of the fcaphoid. and, 
lunated bones, the head of the radius, and the move- 
able cartilage which reprefents the head of the ulna, 
are furrounded by the general capfule or bag of the 
joint. The capfule arifes from the ends of the radius 
and of the ulna; from the ftyloid point of the one, 
round to the fame point of the other; and is implant- 
ed near the lower rank of the carpal bones: though 
it adheres firft to the {caphoid and lunated bones, it’ 
paffes them, going over all the bones of the carpus, 
| efpecially 
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eipecially in the palin, fo as to add ftrength to their 
peculiar ligaments; andin the palm, the tendons for 
- the fingers run over it: fo it forms on one fide an ad- 
ditional ligament for the carpus; on the other, it 
forms the floor of the tendinous fheath; a fmooth and 
lubricated furface for the tendons to run upon. This 
general ligament is ftrengthened by particular ones 
coming from the ftyloid proceffes of the radius and of 
the ulna. But there are fo many irregular points of 
bone about the writ, that the little fafciculi, with 
which this capfule is covered and ftrengthened, 
are innumerable. Within this joint, and firetching — 
from the groove betwixt the feaphoid and lunated 
bones; theré is an internal ligament of a foft and 
pulpy nature; it is named LIcAMENTUM MUCosUM: but 
the yery name fhows, that it is lefs valuable as a liga- 
ment (fincée the joint is already well enough fecured), 
than as a conductor for the lacune or duds which 
feparate the mucus. 

2. The articulation by which the hand performs 
all its turning motions is that of the radius with 
the ulna: this is fet apart altogether from the ge- 
neral articulation of the joint. The lateral cavity 
of the radius receives the little round head of the 
ulna; they are enclofed in their own peculiar cap- 
fule, whieh is fo loofe about the bones, that al- 
though it is a regular capfule of the common form, it 
has the name of MEMBRANA CAPSULARIS SACCIFORMIS. 
Thus there is one joint within another ; a moveable 
cartilage betwixt them, and the capfule of one, the 
more moveable joint, peculiarly wide, and not fo 
ftrong ; all which fhould be confidered in thinking 
about luxations of the writt. : 
ad The 
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The carpal bones are connected with each other fo 
very clofely, that the name, of joint can hardly be ufed. 
They are rather fixed than jointed together. Each 
bone has four fmooth articulating furfaces, by which 
it is united to the adjoining bones. The firft two 
bones form the great ball of the wrift; the fecond row 
again is united with the firft, by a fort of ball and foc- 
ket ; for the os magnum, which is the central bone of 
the fecond row, has a large round head, which is re- 
ceived into the lunated hollow of the os lunare, which 
is the central bone of the firft row. The firft row is 
thus united to the fecond, by a diftiné and general 
capfule, in addition to which each fingle bone is tied 
to the next adjoining, by a regular capfular ligament 
within, and by flat crofs ligaments without, or rather 
by many bundles of ligaments, which crofs each other 
in a very complicated manner, and the little flat and 
fhining fafciculi give the whole a radiated, or ftar-like 
form *. | 

The metacarpal bones are alfo joined to the carpal 
in one row, by a line of joints, which are as one joint; | 
befides their common capfule, the metacarpal of each 
finger has its peculiar ligaments proceeding in a radi- 
ated or ftar-like form from the carpal bones, and going 
out broad upon the metacarpal bones, and fo nume- ° 
rous, that each metacarpal bone is fecurely tied by li- 

| gaments 


* Thefe are the ligaments which are really fo unimportant to 
the anatomift, or to the furgeon, but which are fo laborioufly de- 
f{cribed under the titles of LIGAMENTA BREVIA, OBLIQUA TRANSVER- 
saRIA, and propria Offium carpi; for they do in fact crofs and tranf- 
verfe the carpus in every poffible direétion. 
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gaments to one ortwo of the bones of the carpus * ; 
and at their heads where the figures are implanted upon 
them, forming the knuckles, they are again tied by flat 
ligaments, which go from head to head of the metacar- 
pal bones+, binding them together, permitting a flight 
bending towards each other, fo as to make a hollow in 
the hand, but no fuch wide motion as might affift the | 
fingers; they are ‘but as a foundation upon which the 
fingers ftand and move. 


FINGERS. 


The joints of the fingers are formed by round heads 
in the upper end of one row of bones, and by hollow 
fockets on:the lower ends of the next row ; each joint 
is qualified by the round form of its heads, to be a cir- 
cular and free moving joint; but it is reftried by the 
forms of its ligaments, to the nature of a hinge-joint ; 
for each finger joint is included firft in a fair round 
eapfule, or bag, of the ordinary form, but that capfule 
is ftrengthened by very diftinct lateral ligaments upon 
its fides, which lateral ligaments, form the chief ftrength 
of the joints ; above thefe lateral ligaments, the joint 
is ftrengthened by a broad fafcia, or fheath, which 
comes from the tendons of the interoflei mufcles, co- 
vers the backs of all the fingers, and which is efpecially 
{trong over the joints. One part of the apparatus of 
the wrift joint is the {mooth and lubricated sHEaTH, in 
which the tendons of the fingers run. It is formed 
in part by the outer fide of the capfule of the wrift, 

and 

* And thefe alfo are named according to their feveral direCtions, 
LIGAMENTA ARTICULARIA, LATERALIA, RECTA PERPENDICULARIA, &e, 

+ Thefe are named the LIGAMENTA INTEROSSEA. 
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and in part by that bridge of ligament which proceed¢ 
from the four corner points of the carpal bones. This 
fheath is lined with a delicate and fofter modification 
of the common tendinous membrane, is fully bedewed 
with mucus, and is fairly to be ranked with the burfe 
mucofe, as it is indeed, like them, a fhut fack. But it 
is farther croffed in fuch a manner by partitions be- 
longing to each flexor tendon, that each of them may 
be faid to have its appropriated burfa mucofa. And 
thefe burfte, to prevent the bad confequences of fric- 
tion, are put both betwixt the crofs ligament and the 
tendons, and alfo betwixt the tendons of the upper- 
moft mufcle, and of the deeper one; and again betwixt 
the tendons of the fingers and of the thumb. 

In the fame way the fheaths of the tendons, as they 
run along the fingers, may be confidered as part of the 
apparatus of their joints ; for the firft fet of burfe, viz. 
thofe which lie im the palm of the hand, ftop before 
they reach the firft joints of the fingers, and then other 
longitudinal burfe begin from the firft joint of the fin- 
gers, and go all along them to the laft joint, forming 
a fheath for the tendons to run in, which does at onee 
the office of a ftrong ligament, binding them down in 
their places, and which is fo lubricated on its internal 
furface, as to fave the neceflity of other burfe. Thefe 
fheaths are thicker in certain points, fo as to form crofs 
rings of {trong ligament ; but the common fheath, and 
thefe thicker rings, ftill form one continued canal; thefe 
are named the sHEATHS and ANNULAR LIGAMENTS, OT 
CROSS LIGAMENTS * of the fingers, and are of the fame 
nature with the burfe. Befides thefe, there are no di- 

find 


* LIGAMENTA VAGINALIA, LIGAMENTA CRUCIATA, PHALANGUM, &c. 
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ftin& burfze on the fingers, but there are feveral about 


the wrift, and one efpecially of contigerable fize at the 
root of the thumb ts 


CHAP. III, 


JOINTS OF THE THIGH, LEG, AND ANCLE, 


OF THE HIP JOINT. 


Taz acetabulum, which is rough in the naked bone, is 
naturally lined with a thick and very fmooth cartilage. 
‘The head of the thigh bone is covered with a fimilar car- 
tilage, alfo very thick and {mooth ; and thefe cartilages 
almoft fill up that deep dimple which is feen in the’ 
centre of the head of the thigh bone, and fmooth that 
hole which is formed in the centre of the focket, by 
the meeting of the feveral pieces of which it is compo- 
fed. The focket is not only deep in its bones, but is 
further deepened by the cartilage which tips the edge 
of the focket, and which ftands up to a confiderable 
height. The focket is imperfect at that fide which 
looks towards the thyroid hole; the bony edge is en- 
tirely awanting there, and the fpace is ‘filled up by a 
ftrong cartilaginous ligament, which goes acrofs this 
gap, from the one point to the other, and from its go- 
ing acrofs is named the LIGAMENTUM LABRI CARTILA- 

| GINA 

+ Vide Monro’s Burfee Mucofe. 
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GINAI TRANSVERSALE *. The capfular ligament of the 
hip joint is the thickeft and ftrongeft of all the body. 
It is, like other capfules, a reflection and thickening of 
the periofteum ; the periofteum coming along the out- 
fide of the bone, leaves it at the edge of the focket. 
The periofteum, or rather perichondrium from the in- 
fide of the focket, comes up to the edge, and meets 
‘the outer layer. They unite together, fo as to form 
_ the general capfule enclofing the ring-like cartilage, 
which tips the edge of the focket between them. This 
ligament enclofes all the bones from the edges of the 
focket to the roots of the trochanters, embracing not 
only the head, but the neck of the thigh bone. The 
outer plate, continuous with the periofteum, is thick 
and ftrong, and is affifted by much cellular fubftance 
condenfed round it, and it is further thickened by flips 
which come from the iliacus, glutzeus, and other mutf- 
cles which pafs over the joint, while the external plate 
of the ligament lines the whole with a foft and well 
lubricated coat. | 
In addition to this general capfule, there are two in- 
_ ternal ligaments, ft, The round ligament, as it is <all- 
ed, which comes from the centre of the focket to be 
fixed into the centre of the ball of the thigh bone. It 
is not round, but flat or triangular. It has a broad 
triangular bafis, rooted in the focket exactly at that 
place where the feveral bones of the focket meet, form- 
ing a triangular ridge, which gives this triangular form 
to the central ligament. It has three angles, and three 
| flat 


* This ligament is double, that is, there is one on the infide of 
the edge, and one on the outfide ; thence it is often reckoned as 
two ligaments, viz. LIGAMENTUM TRANSVERSALE INTERNUM et EX- 
TERUM, : 
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flat fides. It is broad where it arifes from the bottom 
_ of the focket, is about an inch and a half in length, 
grows narrower as it goes outwards towards the head 
of the bone, and is almoft round where it is implanted 
into the dimple in the head of the thigh-bone, at which 
point it is fo fixed, asto leave a very remarkable rough- 
nefs in the naked bone. But round the roots of this 
ligament, and in the bottom of the focket, there is left 
a pretty deep hollow, which 1s faid to be filled up with 
the fynovial gland. It is wonderful how eafily authors 
talk of the fynovial gland, as if they had feen it; they 
defcribe very formally its affections and difeafes,as when 
hurt by a blow upon the trochanter; yet there is no 
diftinG gland to be found. There isa fringed and rag- 
ged mats lodged in the bottom of the focket; hanging 
out into the hollow, and continually rubbed by the ball 
of the thigh-bone in its motions: the fringes and points 
certainly aré duds from which we can fqueeze out 
mucus; but it is by no means proved that they belong 
to a fynovial gland, and it looks rather as if the ducts 
were themfelves the fecreting organ, like the lacune, 

or mucous bags in thé tongue, or in the urethra vagi- 
na, cefophagus, and other hollow tubes. Such a ftruc- 
ture is fitter for fuffering the ftrong preflure, and con- 
tinual action of the thigh bone, than any determined. 
gland, We fee then nothing but mucous ducts of a 
fringed form, hangirig down from this hollow into the 
cavity of the joint, a quantity of fat accompanying 
thefe fringes, and a pappy mucous membrane, which 
keeps thefe fringes and fatty membranes orderly, and 
in their places, and which ties them fo to the angles of 
the triangular ligament, that they muft move with the 
3 & motions 


a 
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motions of the joint. This mucous membrane, whicl 
keeps thefe fatty fringes orderly, has two or three imall 
bridles in different direCtions, whence they are named 
the LIGAMENTA Mucosa, or ligamentula maflz adipofee 
glandulofa ; and this may be confidered as the conti- 
nued infle@tion of the fofter internal lamella of the cap- 
fule, which not only lines the focket, but is refiected 
over the central ligament, and over the globe of the 
thigh-bone, covering them alfo witha delicate mucous 
coat. Other fringes of the fame kind are found at the 
lower part of the joint, lying round the neck of the 
thigh bone, near the angle where the capfular liga- 
ment is implanted into the root of the great trochanter: 
the liquor from thefe mucous fimbriz, with the gene-— 
ral ferous exudations, are mixed and blended for lu- 
bricating the joint. 

This capfule, which is naturally the thickeft and 
ftrongeft in the body, almoft a quarter of an inch in 
thicknefs, is farther flrengthened by many additions; 
for a flip of very ftrong tendinous, or cellular fubftance 
condenfed, comes down from the lower f{pinous pro- 
cefs of the os ilium, and {preads out over the capfule, 
and ftrengthens it very much on its.fore part; the 
{malleft of the glutei mufcles adheres to the capfule, 
and ftrengthens it behind; the pfoas magnus and ilia-_ 
cus internus pafs by the inner fide of the capfule, and 
though they do not abfolutely adhere to it, they de- 
pofit much cellular fubftance, which is condenfed fo as 
to firengthen the capfule, forming at the fame timea 
large burfa mucofa, betwixt their tendinous fibres and 
the jomt. That tendon of the rectus mufcle which 
comes from the margin of the focket, lies upon the 

outer 
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outer fide of the capfule, adheres to it, and ftrengthens 
it. The fecurity of the hip-joint feems to depend 
more upon the ftrength of its capfular ligament, than 
that of alot every other joint. 


THE KNEE-JOINT. 


THE knee-joint is one of the moft fuperficial joints, 
and oneof the weakett, fo far as relates to the bones, for 
the flat condyles of the thigh-bone are merely laid up> 
on the flat head of the tibia. There is here-no fair ca- 
vity, receiving a large head, as in the joint of the hip ; 
no flighter ball and focket, as in the fingers ; no ftrong 
overhanging bones, as in the fhoulder ; no hook-like 
procefs, asin the ulna. This is not a hinge-joint, like 
the ancle, fecured between two points of bone. We 
do not find the means of ftrength in its bones, ‘but in 
the number, fize, and difpofition of the great ligaments 
with which its bones are joined; by virtue of thefe liga- 
‘ments it is the ftrongeft joint of the human body, the 
mof opprefled by great loads, the moft exercifed in. 
continual motions, yet lefs fr equently difplaced than 
any other. But this complication of ligaments which 
gives it mechanical ftrength, is the very caufe of -its 
conftitutional weaknels, makes it very delicate, and 
very liable to. difeafe. 

The bones which compofe this joint are the tibia, 
thigh-bones, and patella; and they are united by ma- 
ny ligaments, both within and without the joint. 

rft, The capsute of the KNEx is naturally very thin 
and delicate, tranfparent asa cobweb. This thin capfule 
comes from the forepart of the thigh-bone, all round | 
the articulating furfaces, whence it goes downwards by 
| 3K ij | the 
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the fides of the condyles; from this origin it is inferted 
into all the edge of the rotula, and in fuch a way as to 
keep the rotula properly without the cavity of the 
joint, the capfular licament going over its inner furface, 
and lining it with a {mooth and delicate coat. It is 
fixed below into all the circle of the head of the tibia, 
and thus completes its circle, embracing all the bones. 
This capfule, naturally fo thin and delicate, is made up 
from all the furrounding parts to a confiderable thick- 
nefs; firft, it is covered behind by the heads of the 
gaftrocnemii; at the fides, by the biceps, and other 
mufcles of the hamfirings; on its fore part, it is 
ftrengthened by the general fafcia of the thigh, which 
goes down over the knee, and being there reinforced 
both by its adhefion to the bones, and’ by the broad 
expanfion of the vaftus internus, fartorius biceps, and 
other mufcles, which go out over the oa it adheres 
to the capfule, and makes the whole very {trong ; be- 
fides which, there is a hgament, which, lying in the 
ham, upon the back part of the capfule, is named, in 
compliment to Winflow, LIGAMENTUM POSTICUM WIN- 
sLowl. It is a ligament fomewhat refembling the la- | 
teral ligaments of the elbow. It arifes from the outer 
condyle, goes obliquely acrofs the back part of the 
joint, adheres to it, and ftrengthens it; but often it is 
not found at all, orin fuch ftraggling fibres as cannot 
be accounted a ligamentum. It is manifeft that the 
knee requires fome fuch additional ligaments behind, 
to ferve asa check, and to prevent its yielding too 
far. | 
2. The knee, as being a hinge-joint, has its ftronger 
ligaments at the fides, and although we {peak of la- 


tera} 


THIGH, LEG,“AND ANCLE. 445 


teral ligaments in the other joints, this is the only 
one where the lateral ligaments. are very diftind, 
from the common capfule of the joint; on the inner 
fide of the joint, there comes down from the internal 
condyle of the thigh-bone, a broad, flat, ligament, 
which is fixed into the inner head of the tibia, and 
is named the internal lateral ligament; on the out- 
fide of the knee, there defcends from the tip of the 
outer condyle a much ftronger ligament, not quite fo 
flat, rather round: It extends from the condyle of the 
thigh-bone, to the bump of the fibula which it em- 
braces. It is a little conical from above downwards ; 
itis from two to three inches in length, and is na- 
med LIGAMENTUM LATERALE EXTERNUM LONGIOR, to 
diftinguith it from the next; for behind this firft ex- 
2 ternal ligament, there arifes a little lower from the 
fame condyle, along with the outer head of the gaf- 
trocnemius mufcle, a ligament which is called the 
LIGAMENTUM LATERALE EXTERNUM BREVIOR, and it is 
not fhorter only, but fo fparce as not to be eafily 
diftingnifhed, not having the true form of a lateral 
ligament coming down from the condyle, but of a 
mere firengthening of the capfule, coming upwards 

from the knob of the fibula. 5 as 
3. The joint is fill further fecured by internal li- 
gaments which are within the cavity of the joint; 
they are named the CRUCIAL LIGAMENTS of the knee. 
They arife betwixt the hollow of the condyles of the 
thigh-bone, and are implanted into the back part of 
the middle rifing of the tibia: they lie in the back 
part of the joint, flat upon the back of the capiule, 
and the one crofling a little before the other (but yet in 
: contact 
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contact with each other, at the place of crofling); 
they are diftinguifhed by the names of anreRtor and 
POSTERIOR CRUCIAL LIGAMENTS. 

The Posterior CRUCIAL ligament, is more perpen- 
dicular; it arifes from the hollow betwixt the con- 
dyles of the thigh-bone, and is implanted into a 
roughnefs on the back of the tibia, betwixt its two 
cup-like hollows, and behind the tubercle which di- 
vides thefe hollows from each other. While the pof- 
terior arifes rather from the internal condyle, the 
ANTERIOR LIGAMENT arifes properly from the external 
- condyle, pafles obliquely over. the tuber, in the arti- 
culating furface of the tibia, and terminates in the 
cup-like hollow. The effect of thefe two ligaments 
is more particular than is commonly obferved ; for the 
one goes obliquely out over the articulating furface of 
the tibia, while the other goes direétly down behind 
the joint; and of courfe when the knee is bended, 
the pofterior ligament is extended; when the leg is 
ftretched out, the anterior ligament is extended ; they 
both ate checks upon the motions of the joint: the 
anterior ligament prevents the leg going too far fore- 
wards ; the pofterior hgament prevents it being too 
much bent back upon the thigh. 

4. The moft admirable part of the mechanifm of 
this joint, is the two sEMILUNAR CaRTILAGES. They 
are fo named from their femilunar form; they lie up- 
the top of the tibia, fo as to fill up each of them one of 
the hollows on the top of that bone. They are thick- 
er towards their convex edges, thinner towards their _ 
concave edges; they end by two very acute and long 
horns, named the cornua of the lunated cartilages. 
| In, 
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In fhort they refemble the uit of the label, which 
we put round a wine decanter; and the two horns are 
tied to the tubercle, or ridge that ftands in the mid- 
‘dle of the articular furface of the tibia, and confequent- 
ly they are turned towards each other, fo as to touch 
in their points. There are here, as in the other joints, 
_ mafles of fat enclofing the fimbriated ends of the 
mucous ducts. Thefe fimbrie, and fatty bundles, 
are formed chiefly round the circumference of the 
patella, commonly furrounding it with a complete 
_ fringe ; they are alfo found at the back of the cavity, 
about the crucial ligaments, and in all the interftices 
of the joint; the fatty bundles filling up the interftices, 
protecting the mucous ducts from more violence, than 
what is juft neceflary to empty them, and perhaps 
mixing their exudation with the mucus of the ducts. 

Thefe maffes of fat lie covered by the delicate in- 
ternal furface of the capfule, and the mucous fimbrize 
project from it. 

The inner furface of the capfule is fo much larger 
than the joint which it lines, that it makes many folds 
or lurks, and feveral of thefe are diftinguifhed by par- 
ticular names. Thus, at each fide of the patella, 
there are two fuch folds, the one larger than the other, 
whence they are named LIGAMENTUM ALARE MAJUS, 
and LIGAMENTUM ALARE MiNus. ‘Thefe two folds are 
like two legs, which join and form one middle fold, 
_ which runs acrofs in the very centre of the joint, viz. 
from the lower end of the patella, to the point of the 
thigh-bone, in the middie betwixt the condyles. It 
keeps the loofer fatty bundles and fimbriated dudts 
in their place, (viz. the hollow betwixt the condyles, 

| where 
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where they are leaftexpofed to harm); thence it has 
been long named the LicaMENTUM mMucosum. The 
internal membrane of the joint covers alfo the femi- 
lunar ligaments, as a perichondriam ; it comes off 
from the ridge of the tibia, touches the horns of the 
femilunar cartilages; moves over the cartilage, fo as 
to give them their coat, and at the point where.it firft 
touches the horns, it forms four little ligaments, two | 
for the horns of each cartilage. Thefe tags by which 
the four points of the lunated cartilages are tied, are 
named the LIGAMENTA CARTILAGINUM LUNATARUM, Of 
more fimply named the four adhefions of the lunated 
cartilages. There is a little flip of ligament, which 
goes round upon the fore part of the knob of the ti- 
bia, and ties the fore parts of thefe two cartilages to 
each other. It is named LiGAMENTUM TRANSVERSALE 
COMMUNE, becaufe it gocs acrofs from the fore edge of 
the one cartilage, to the fore edge of the other, and 
becaufe it belongs equally to each; but for their fur- 
ther fecurity, thefe cartilages alfo adhere to their out- 
er circle, or thick edge, to the internal furface of the 
general capfule of the joint, and that again adheres 
to the lateral ligaments which are without it; fo that 
there is every fecurity for thefe cartilages being firm 
enough in their places, to bear the motions of the 

joint, and yet loofe enough to follow them eafily. 
This joint has the largeft burfze mucofe of all, and 
thefe perhaps the moft frequently difeafed. There is 
one burfa above the patella, betwixt the common 
tendon of the extenfor mufcles and the fore part of 
the thigh-bone, which is no lefs than three inches in 
length. There is a {maller burfa about an inch be- 
low 
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low the patella, and under the ligament of the patella, 
protecting it from friGion, upon the head of the ti- 
bia. Thefe burfz, I am perfuaded, are often the feat 
of difeafe, when it is judged to be in the joint itfelf. 
But the truth is very eafily known ; for if a fweling 
appear under the patella, projecting at the fides, and 
raifing the patella from the other bones, we are fure 
that it muft be in the main cavity of the joint: but 
if f vellings appear above and below the patella, then 
there is reafon to believe, that thefe belong to the 
great burfz, which are placed above and below the 
patella, a complaint which 1s far lefs formidable than 
a {welling of the joint itfelf: I would almoft fay, ea- 
fily cured; for openings into thefe burfe, though 
they fhould be avoided, are leis dangerous than open- 
ings into the joint. It is from miftaking fuch tu- 
mours for colleGtions in the capfule itfelf, that authors 
fpeak of openings into the joint as a familiar or eafy 
thing, or think that they have done fuch operations 
fafely, when probably they were persone the burfe 
73), anaes 
Thefe burfee mucofe le under the tendon see the 
extenfor mufeles, and under the ligament of the pa- 
tella: They are of the fame fubftance with the cap- 
fule of the joint itfelf; they le over the capfule, 
united to it by cellular fubftance, and the bundles of 
fat which are difpofed irregularly about the joint, be- 
long partly to the burfe, and partly to the capfule ; 
one end projecting into the cavity of the burf, while 
the other end of the fame fatty bundles projects into 
the cavity of the joint. 
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Thus the knee-joint, which is the moh important 
in all the body ; the moft opprefied by the weight of 
the trunk, and by the accidental loads which we car- 
ry; the moft exercifed in the common motions of 
the body, and the moft liable to fhocks and blows, 
which 1s rhe moft fuperficial and the weakeft in all 
that refpects its bones, is the flrongeft in its ligaments, 

and the moft pertedt i in. all the provifions for eaf ly mo- 
tion. | 

1.. The great capsuLe of the joint enclofes. the 

heads of the bone, fecretes (in part) and contains the 
finovia ; lines the joint with a {mooth and delicate 
membrane, and, by turning over all the parts, and 
adhering to them, it forms the perichondrium for the 
cartilaginous heads of the bones, and the covering and 
ligaments for the moving cartilages of the joint. 
. 2. This capfule, which is exquifitely thin, and 
which was formed for other ufes than for giving 
firength to the joint, is furrounded on all fides with 
fuch continuations of the common fafcia, and fuch 
particular expanfions of the ham-ftring and other 
mufcles, as by adding gutwardly fucceflive layers 
to the capfule, brings it to a confiderable degree of 
{trength. 

3.. The capfule having no ftrefs upon its fore part, 
is very thin upon its fore part, yiz. at the fides of the 
patella, but is ftrengthened at the fides by fair and 
difting ligaments, going from point to. point of the 
three great bones, and fo large and particular, as to 
deferve, more than any others in the body, the name 
of LATERAL LIGAMENTS ; at the back part of the joint, 
the fame ftrength is not required as at the fides; yet 


if 
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it mut be ftronger than at its fore part, wherefore it is 
ftrengthened by the additional bands which are fome- 
times general and confufed, but often fo perfe@ and 
diftinc, as to be Known by the name of the posrerior 
LIGAMENT Of WinsLow ; and as the lateral ligaments 
firevent all lateral métions, this ftrengthenimg of the 
capfule ferves as a check band behind. 

4. It is only in the gréateft joints that we find the 
Additional fecurity 6f INTERNAL LIGAMENTS, and the 
only joints where they are perfect, are the joints of 
the hip and of the knee ;. the former having its round, 
er rather triangular ligament which fecures the gréat 
ball of the thigh-bone, and fixes it in its place ; the 
latter having its cruical ligaments, which, coming 
both from one point nearly, and going the one over 
the face of the tibia, and the other dewn the back of 
that bone; ferve the double purpofe of binding the 
bones firmly together, and of checking the larger and. 
dangerous motions of the joint, the fore hgament 
preventing it going too far forwards, and the back li- 
garment preventing it bending too much. 

5. A MOVING caRTiLacE: for facilitating motion’ 
and leffening friction, is not common, but is pectliar 
to thofe joints whofe’ motions are very frequent, or 
which move under a greater weight; fuch are the in- 
ner head of the clavicle, the articulation of the jaw, 
and the joints of the wrift and of the Knee ;- and it is 
im the knee that the moveable cartilages have their 
moft perfeét forms and ufe, are large and flat femilu- 
nar, to correfpond with the forms on the head of the 
tibia; thicker at their outer edges to deepen the fock~ 
a af though moveable, yet fo tied with ligaments, 
as nevet to go out from their right place. 
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And, 6. The mucous folicular bundles of fat, and 
the burfee mucofe, which complete the lubricating 
apparatus of the joint, and the mucous frenule or 
ligaments, which both conduct the mucous fringes 
and keep them in their place, are more perfect in the 
knee, and greater in number and fize, than in any 
other joint. | 

I may well call this the moft complicated, and (by 
daily and melancholy proofs) it is known to be the 
moft delicate joint of the body. 


FIBULA. 

The FIBULA is a fupport to the tibia in its various 
accidents ; i it gives a. broader origin to the muicles, 
and it is the chief defence of the ancle joint. It has 
no motion upon the tibia; the beft authors fpeak of 
it as a fymphyfis, which claffes it with the joinings of 
the pelvis, and excludes it from the lift of true and 
moveable joints. It is united with the tibia by a fort of 
flat cartilaginous furface upon either bone ; it is mere- 
ly laid upon the tibia, not funk into it. It is tied by a 
clofe capfule : it has no particular ligament for itfelf; 
but is ftrengthened by the external lateral ligament of 
the knee, which adheres to this knob, and by the in- 
fertion of the biceps tendon, which is implanted into 
this point, and which f{preads its expanded tendon 
over the fore part of the tibia, and holds the bones 
together; and the firmnefs of the fibula is further 
fecured by the great interofleous ligament, which 
goes from bone to bone. | 


ANCLE. 
The aNncie joint owes lefs of its ftrength to liga- 
ments than to the a eee forms of its bones; for 
while 
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while the ftrong lateral ligaments of the knee guard 
it fo that it cannot be diflocated till they aré torn, 
the lower heads of the tibia and fibula fo guard the 
foot, that it cannot be laxated fideways, without fuch 
violence as breaks thefe bones: Firft, the fibula is fo 
connected with the tibia, at its lower end, that they 
form together one cavity for receiving the aftragulus, 
with two projecting points, the fibula forming the 
outer ancle, and the tibia forming the procefs of the 
inner ancle; the joining of the fibula to the tibia 
here, is like that of its upper end, too clofe to admit 
of the fmalleft motion, and it is thoroughly fecured 
by particular ligaments, one of which pafling from the 
fibula to the tibia on the fore part, is named the Lica- 
MENTUM SUPERIOR ANTICUM, confifting, in general, of one 
or two diftinét flat bands. Another more continued 
and broader ligamentous membrane goes from the 
fibula to the tibia acrofs the back part, and is named | 
LIGAMENTUM POSTICUM SUPERIUS; the LIGAMENTUM 
POSTICUM INFERIUS, being but a flip of the fame. Next 
comes the capfule of the joint, which joins the aftra- 
galus to the lower heads of the tibia and fibula ; it is 
thinner both before and behind, than we fhould ex- 
pect from the ftrength of a joint which bears all the 
weight, and the moft violent motions of the body. 
But, in fact, the capfule every where ferves other — 
purpofes than giving iftrength to the joint, and never 
is ftrong, except by additional ligaments from without; _ 
fo it is with the ancle joint, the capfule of which is ex- 
ceedingly thin before; but it is flrengthened at the 
back part, and efpecially at the fides, by fupplementary 
ligaments: Firft, a ftrong ligament comes down from 

: the 
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the acute point of the inner ancle, expands in a ras 
diated form upon the genera! capfule ; adheres to it, 
and ftrengthens it, and is fixed all along the fides of 
the aftragalus: This hgament, coming from one point 
and expanding to be inferted into a long line, has a tri- 
angular form, whence itis named LIGAMENTUM DIL- 
ToIDES ; and while the general ligament fecures the 
joint towards that fide, the oblique fibres of its fore 
edge prevent the foot being too much extended, as in 
leaping, and its oblique fibres on the back edge prevent 
its being too much bended, as im climbing ; but the li- 
gaments of the outer ancle, tying it to the outer fide’ 
of the aftragalus, are indeed diftmnct, one going for- 
wards, one going backwards, and one running directly 
downwards; one goes from the point or knob of the’ 
fibula, obliquely downwards and forwards, to be infert- 
ed into the fide of the aflragalus ; it is {quare and flat, 
of confiderable breadth and ftrength, and is called 
LIGAMENTUM FIBULZ ANTERIUS. Another’ ligament 
goes perpendicularly downwards, from the acute point 
ef the outer ancle, to fpread upon the fide of the af- 
tfagalus, and of the capfule, and is finally iriférted 
into the heel-bone ; this is named thé ticAMENTUM 
FIBULA PERPENDICULARE: A third ligament goes out 
ftill from the fame point, to go backwards over the 
back part of the capfule, adheres to the back of the 
capfule, and ftrengthens it, and is named LIGAMENTUM 
INTER FIBULAM, ET ASTRAGALUM POSTERIUS. ‘There 
is nothing very particularly worth of notice in the 
ancle joint, for it is covered with cartilages, lined with’ 
a foft and mucous membrane, and lubricated with 
mucous fimbriz and mafles of fat, fuch as are found 

in 
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ja all the joints. It is ftronger than the other joints ; 
#t can hardly be luxated, witlout a laceration of its 
ligaments, and breaking of the bones which guard it 
at either fide; and it is the great violence which is 
required for completing this diflocation, and the ter- 
rible complication of diflocation, fracture, and lacera- 
tion of the ¢kin, which makes this accident fo dan- 
gerous beyond any other luxation, : 

The AsTRAGALUS; OS CALCIS, OS NAVICULARE, and all 
the bones of the tarfus, are united to each other by 
large heads, and diftinct and peculiar joints; befides 
which, the bones are crofs, tied to one another by liga- 
ments, fo numerous and complicated, that they cannot 
nor need not be explained. They pafs acrofs from 
bone to bone, in an infinite variety of directions, fome 
longitudinal, fome tranfverfe, and fome oblique. There 
is a curious complication, which we may call a web of 
ligaments, covering either fide of the foot with fhining 
and ftar-like bundles ; each bone has its capfular liga- 
ments for joining it to the next; each joint of each 
bone has its articulating cartilages always frefh and lu. 
bricated; each. joint has, befides its capfule, flat ftrips 
of oblique, longitudinal, and tranfverfe ligaments, join- 
ing it to the neareft bones, and the greater bones have 
larger and more important ligaments, as from the af- 
tragalus to the os calcis, from the os calcis to the os 
naviculare, and from that again'to the icaphoid bone, 
&e. 

The metatarfal bones have their capfular ligaments 
joining them to the tarfal bones, and they have liga- 
ments ftrengthening their capfuies, and tying them 
more ftrongly to the tarfal bones; and, as in the meta- 

6 } carpal 
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carpal bones, the feveral ranks are tied one to another 
by crofs ligaments which pafs from the root of one - 
bone to the root of the next. We have ligaments of 
the fame defcription and ufe, holding the metatarfal 


‘bones together, both on the upper and on the lower 


furface of the foot; and all the ligaments of the foot 
are of great ftrength and thicknefs. The lower ends 
of the metatarfal bones have alfo tranfverfe ligaments 
by which they are tied toeach other. The toes have 
hinge-joints formed by capfules, and fecured by late- 
ral ligaments, as thofe of the fingers are; and, except 
in the ftrength or number of ligaments, the joinings of 
the carpus, metacarpus, and fingers, exactly refemble 
the joinings of the tarfus, metatarfus, and toes. 

But thefe igaments, though helping to join the in- 
dividual bones, could not have much effeét in fupport- 
ing the whole arch of the foot. It is further fecured 
by a great ligament, which extends in one triangular 
and flat plate, from the point of the heel to the roots 
of each toe. This is named the APONEUROSIS PLANTA- 
RIS PEDIS, which is not merely an aponeurofis for co- 
vering, defending, and fupporting the mufcles of the 
foot; that might have been done on eafier terms with 
a fafcia very flight, compared with this; but the 
chief ufe of the plantar aponeurofis is in {upporting the 
arch of the foot. It pafles from point to point, like 
the bow-ftring betwixt the two horns of a bow, and, 
after leaping, or hard walking, it is in the fole of the 
foot that we feel the ftraining and pain ; fo that, like 
the palmar aponeurofis, it fupports the arch, gives ori- 
in to the fhort mufcles of the toes, braces them in 
their action, and makes bridges under which the long 

; | tendons 


THIGH, LEG, AND ARM. ee, 


tendons are allowed to pafs ; it comes off from the heel 
in one point ; it grows broader in the fame proportion 
as the fole of the foot grows broad. Itis divided into 
three narrow heads, which make forks, and are infert- 
ed into the roots of the fecond, third, and fourth toes; 
and the great toe and the little toe have two fmaller 
or lateral aponcuerofis, which cover their own particu- 
lar mufcles, and are implanted into the roots of the 
great toe and of the little toe. 

The burfze mucofe furround the ancle and foot in 
great numbers. None of them having any very direct 
conneGtion with the joint, and moft of them accom-— 
panying the long tendons as they pafs behind the ancle, 
or in the:fole of the foot, are of that kind which we 
call tendinous fheaths.. Firft, There are fheaths of two 
or three inches long, which furround the tendons of the 
tibialis pofticus, and of the peronzi mufcles, as they 
_ pafsdown be hindtheancle. The fheaths of the pero- 
neei begin from that point where the tendons firft begin 
to rub againit the bone, and are continued quite down 
into the fole of the foot; making firft a common fheath 
for both tendons, and then a burifa peculiar to the ten- 
dons of the peronzus brevis mficle, and about an inch 
in length. -When the peronzus longus begins to pafs 
under the fole of the foot ; the fheath which enclofed 
it behind the-ancle, is fhut, and a new burfa begins ; in 
the fame manner where the tendonsof the flexor policis, 
and flexor digitorum pedis, pafs behind the inner ancle 
a burfa of three 4nches in length, furrounds them, and 
facilitates the motion. As the tendons of flexor mul- 
cle go under the arch of the foot, they lie among foft 
parts, and rub. chiefly againft the flefh of the mafia 
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carnea, and the belly of the fhort flexor mufcles: But 
whenever they touch the firft joints of their toes, they 
once more rub againft a hard bone. New burfee are 
formed for the tendons; each burifa is a diftiné bag, 
running along the flat face of the toe, and is of a long 
{hape, and the tendon is carried through the centre of 
the lubricated bag, fo that we fee once more, that 
there is no true diftinction betwixt burfa mucofe, and 
tendinous fheaths; nor betwixt the tendinous fheaths, 
and the capfules of joints. 

Joints have been arranged under various forms, but 
not witb much fuccefs; and 1 do not'know that enu- 
merating the joints in any particular order, will either 
explain the motions of individual joints, or aflift in 
recording their various. forms; fome joints are loofe 
and free, capable of eafy motions, but weak im pro- 
portion, and liable to be difplaced ; fuch is the Jornr 
of the sHouLpER, which rolls in every direction; o- 
ther rolling joints more limited in their motions, are 
better fecured with ligaments. of peculiar ftrength; 
fuch is the jornr of the nip, where the ligaments are of 
ereat {trength both within and without; fome want- 
ing all circular motion? are hinge joints, by the mere 
form of their bones; fuch are the tower jaw, the 
VERTEBR®, the ELBow, and the aNcLE jornts.; fome 
are hinges by their ligaments, which are then dif- 
pofed only along the fides of the bones; fuch are the 
KNEE, the Rigs, the FINGERS, and the rors. Some 
joimts partake of either motion, with all the freedom 
of a ball and focket-jomt, yet with the ftrength and 
and fecurity the ftricteft hinge: Thus the wrist hav- 
ing one joint by which its turning’ motions are per- 
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formed, and another joint by which it rolls, has the 
two great endowments fo rarely combined in any joint 
of the freeft motion, and of great ftrength ; fo alfo has 
the HEAD, by the combination of two joints of op- 
pofite ufes and forms ; for its own condyles, play like 
a mere hinge, upon the atlas, and the axis of the 
dentatus, fecures all the properties of a circular joint; 

_this combination gives it all the motions of either 
joint, without their peculiar defects. But there is 
ftill a third order of joints, which have fuch an ob- 
fcure and fhuffling motion, that it cannot be obferved. 
The carpus and mMeTacarpus, the Tarsus and METAa- 
TARSUS, the TiBIa with the FipuLa, have thefe fhuf- 
fling and almoft immoveable joints; they are not in- 
tended for much motion among themfelves, but are 
appointed by a diffufed and gradual yielding, to fa- 
cilitate the motions of other joints. 
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